
 
 

N61165.AR.003196
CNC CHARLESTON

5090.3a
 
 
 
 
 
 
 
 
 
 
 
 
 
 

DRAFT ZONE E RESOURCE CONSERVATION AND RECOVERY FACILITY INVESTIGATION
REPORT VOLUME VIII OF XV APPENDICES C TO G CNC CHARLESTON SC

11/1/1997
ENSAFE



DRAFT ZONE E 
RCRA FACILITY ~ S T I G A T I O N  R E m T  
NAVBASE CHARLESTON 

VOLUME VIII OF XV 
APPENDICES C - G 

CTO-029 
CONTRACT NO: N62467-89-D-0318 

Prepared for: 

Department of the Navy 
Southern Division 
Naval Facilities Engineering Command 
North Charleston, South Carolina 

Prepared by: 

EnSafe Inc. 
5724 Summer Trees Drive 
Memphis, Tennessee 38134 
(901) 372-7962 

November 1997 



Appendix C 

Slug Test Results 



Hydraulic conductivity [Wday]: 1.38 

L = 10.1 ft 
b = 10.1 ft 
D = 10.1 ft (full penetration) 
Reff = 0.195 ft 

EnSafelAllen & Hoshall 
935 Houston Northcutt Bhrd. Suite 113 

Mt Pleasant, SC 29464 

(803)8840~9 

Slug Test No. 1 : Test conducted on: 17.1 0.96 

NBCE-054402 

t [sl 
0 200 400 6m Boo 1000 1200 1400 1600 lsoo 2000 

l oo?  ----- 
--------- ----- 

----- 
- - - - - . - - - - - - - - - - -- - - - - - - A - A - - - - a - --------------- ----- 

- - - - - - - -- - - - - - - - - - - - - - - - - - - - - 
--------------- ----- I - - - - - - - - - - - - - - - - - - - - 

& A - - - - - - A - - - - - - - - - - - - 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - -- - - - - - - -- - - - - - 

0 s ---------- 
I 

0-2 - - - - - -. - - - - - - - - - - -- - - - - -~ - - - 
- - - - - -. - - - - - - - - - - -- - - - - - - - - 
- - - - - -. - - - - - - - - - - -- - - - - - - - - ------.----------------- --- 
- - - - - -. - - - - - - - - - - -- - - - - - - - - 
- --- --.- -- - -- - -- - --- - - -- - -- 
- - - - - - . - - - - - - - - - - 

C -----.----- 1 
1 

i 1 
10" 

- 
o FALLlNG HEAD TEST 

Hydraulic conductiviity [ftfs]: 1.60 x lo-= 

sluglbail test analysis 
BOUWER-RICE'S method 
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Project: Zone E-NAVBASE CHARLESTON 

Evaluated by: TKK Date: 12.1 1.96 



EnSafelAllen & Hoshall 
935 Houston Northcutt Blvd. Suite 113 

Mt. Pleasant. SC 29464 

(803)8860029 

sluglbail test analysis 
BOUWER-RICE'S method 
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Project: Zone E-NAVBASE CHARLESTON 

Evaluated by: TKK 

Slug Test No. 1 

N B C E - O W 2  

Date: 12.1 1.96 

' Test conducted on: 17.10.96 

FALLING HEAD TEST 

- 

Static water level: 0.0000 R below datum 

Drawdown 

[ftl 
-2.9700 
-1.7500 
-1.3800 
-1.3700 

Water level 

if.] 
-2.9700 
-1.7500 
-1.38W 
-1.3700 

1 
2 
3 
4 

Pumping test duration 

[sl 
0.0000 
2.0000 
3.0000 
4.0000 

5 
6 
7 
8 
9 

10 
1 t 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 

37 
30 
39 
40 
41 
42 
43 
44 

45 

5.0000 
6.0000 
7.0000 
8.0000 
9.0000 

10.0000 
11.0000 

12.0000 
13.0000 
14.0000 
15.0000 
16.0000 
17.0000 
18.0000 
19.0000 
20.0000 
21.0000 
22.0000 
23.0000 
24.0000 
25.0000 
26.0000 

1 27.0000 
28. WOO 
29.0000 
30.0000 
31.0000 
32.0000 
33.0000 
34.0000 
35.0000 
36.0000 
37.0000 
38.0000 
39.0000 
40.0000 
41.0000 

42.0000 
43.0000 
44.0000 
45.0000 

-1.3600 
-1.3300 
-1.3100 
-1.3000 
-1.2800 
-1.2600 
-1 2600 
-1.2400 
-1 .2300 
-1 .2XW3 
-1.2000 
-1.1900 
-1.1800 
-1.1700 
-1.1600 
-1.1600 
-1.1400 
-1.1300 
-1.1300 

-1.1200 
-1.1100 
-1.1000 
-1 .O900 
-1.0900 
-1 .O800 
-1.0700 
-1.0700 

1 -1 .MOO 
-1.0600 ! 

46 
47 
48 

49 
50 

I -1.3600 
-1.3300 
-1.3100 
-1.3000 
-1.2800 
-1.2600 
-1 .2600 
-1.2400 
-1 .2300 
-1 .2MO 
-1.2000 
-1.1900 
-1.1800 
-1.1700 
-1 .I600 
-1.1600 
-1.1400 
-1.1300 
-1 .I300 

-1.1200 
-1.1100 
-1 .I000 
-1.0900 
-1.0900 
-1.0800 
-1.0700 
-1.0700 
-1.0600 
-1.0600 

-1.0500 
-1 .!Moo 
-1 .a00 
-1 .om 
-1 .0300 
-1 . o m  
-1 .Ol 00 
-1.0100 
-1.0000 
-1.0000 - 
-0.9900 
-0.9900 

46.0000 
47.0000 

48.0000 
49.0000 
50.0000 

-1.0500 
-1 .o400 
-1 .O400 
-1 .m 
-1 .0300 
-1 .m 
-1.01 00 
-1 .0100 
-1.0000 
-1.0000 
-0.9900 
-0.9900 

0.9800 

0.9800 
-0.9700 
-0.9700 
-0.9700 

-0.98M) 

-0.9800 
0.9700 
4.9700 
-0.9700 
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Project: Zone E-NAVBASE CHARLESTON 

Evaluated by: TKK Date: 12.1 1.96 

EnSafelAllen & Hoshall 
935 Houston Northcutt Blvd. Sum 113 
Mt. Pleasant. sc 24464 
(803)-8840029 

stuglbail teat analysis 
BOUWER-RICE'S method 

Slug Test No. 1 

N BCE-054-0132 

Test conducted on: 1 7.10.96 

FALLING HEAD TEST 

1 
1 

- 

Static water level: 0.oOOO ft below datum 

101 
1 02 
103 

Water Level 

[fil 
-0.21 00 
0.2000 
-0.1900 

Pumping test duration 

Is1 
552.0000 
564.0000 

V6.0000 

Drawdown 

[fil 
-0.21 00 
-0.2000 
-0.1900 
4 . 1 9 0  
0.1900 

4.1400 
-0.1100 
4.0900 
-0.0600 
-0.0400 
-0.0300 
-0.0200 
0.0000 

I - 

104 
105 
106 
1 07 
108 
109 
110 
Ill 

112 
113 

1 
I 

586.0000 
600.0000 
720.0000 
840.0000 
960.0000 

1080.0000 
1200.0000 
1320.0000 
1440.0000 
1560.0000 

I 
I 

I 

-0.1 900 
-0.1900 
-0.1400 
-0.1100 
4.0900 
-0.0600 
-0.0400 
-0.0300 
-0.0200 
0.0000 



Hydraulic condu- [Wday]: 0.557 

L = 10.1 ft 
b = 10.1 ft 
D = 10.1 ft (full penetration) 
Reff = 0.1 95 ft 
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Project: Zone E-NAVBASE CHARLESTON 

Evaluated by: TKK Date: 12.1 1.96 

EnSafelAllen & Hoshall 
935 Hwston Northcutt Bbd. Surte 11 3 
Mt. Pleasant. SC 29464 

w3-9 

Slug Test No. 1 I Test conducted on: 17.1 0.96 
b 

NBCE-0!+002 1 
I 

t [sl 
0 300 600 900 1200 1500 1800 2100 2400 2700 3000 

1 oo 

E 

lo- '  
o RISING HEAD TEST 

Hydraulic conducttwty [Ws]: 6.45 x 10" 

sluglbail test analysis 
BOUWER-RICE'S method 
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Project: Zone E-NAVBASE CHARLESTON 

Evaluated by: TKK Date: 12.1 1.96 

EnSafeIAllen B Hoshafl 
935 Houston Northcutt Blvd. Suite 113 
Mt. Pleasant. SC 29464 

(803)8846029 

slughail test analysis 
BOUWER-RICE'S method 

Slug Test No. 1 

NBCE-054-002 

Test conducted on: 17.1 0.96 

RISING HEAD TEST 

Water level 

[fil 
1.6700 
1.6300 
1.5890 
1.5540 
1.5290 
1.5030 
1.4780 
1.4560 
1.4340 
1.41 20 
1.3960 
1.3770 
1.3580 
1.3420 
1.3230 
1.3070 
1.2950 
1.2790 
1 ,2630 
1.2510 
1.2350 
1.2220 
1.2060 
1.t940 
1.1810 
1.1 680 
1.1590 
f.1460 
1.1340 
1.1240 
1.1120 ; 

water level: 0.0000 ft below datum 

Pumping test duration 

[sl 
0.0000 
2.4960 
3.0000 
3.4980 
3.9960 
4.5000 
4.9980 
5.4960 
6.0000 
6.4980 
6.9960 
7.5000 
7.9980 
8.4960 
9.0000 
9.4980 
9.9960 

10.5000 
10.9980 
11.4960 
12.0000 
12.4980 
12.9960 
13.5000 
13.9980 
14.4960 

Static 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

32 
33 

34 
35 
36 
37 

30 
39 
40 
41 

42 
43 
44 
45 
46 
47 
48 

49 
50 

Dnwdown 

[fil 
1.6700 
1.6300 
1.5890 j 
1.5540 1 
1.5290 1 
1.5030 1 
1.4780 j 

' 

27 
28 
29 
30 

31 

1.4560 
1.4340 
1.4120 
1.3960 
1.3770 
1.3580 
1.3420 
1.3230 
1.3070 
1.2950 
1.2790 
1.2630 
1.2510 
1.2350 
1.2220 
1 .2060 
1.1940 
1.1810 
1 .I680 
1.1590 
1.1460 
1.1340 

15.0000 
15.4980 
15.9960 
16.5000 
16.9980 i 

1 

1.1020 
1.0930 
1.0830 
1.0740 
I . W O  
1 .a550 
1 . O m  
1 .om 
1 .O040 
0.4920 

0.9790 
0.9630 
0.9500 
0.9410 
0.9280 
0.9190 
0.9090 f 

ppp 

0.9000 
0.8900 

17.4960 
18.0000 
18.4980 
18.9960 
19.5000 
19.9980 
21.0000 
21.9960 
22.9980 
24.0000 
24.9960 

25,9980 
27.0000 
27.9960 
28.9980 
30.0000 
30.9960 
31.9980 
33.0000 

1.1240 
1.1120 

' 1.1020 
1.0930 
1.0830 
1.0740 
1.0640 
1.0560 
1.0360 
t .om0 
1 . W O  
0.9920 
0.9790 
0.9630 
0.9500 
0.9410 
0.9280 
0.9190 
0.9090 
0.9000 
0.8900 
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Project: Zone E-NAVBASE CHARLESTON 

Evaluated by: TKK Date: 12.1 1.96 

EnSafelAllen & Hoshall 
935 Houston Northcutt Blvd. Suite 113 
Mt Pieasant. SC 29464 

(803)484-0029 

sluglbail test analysis 
BOUWER-RICE'S method 

Slug Test No. 1 / Test conducted on: 17.1 0.96 

NBCE-054-002 I RISING HEAD TEST 

Static water level: 0.0000 ft below datum 

51 
52 
53 
54 
55 

56 
57 
58 

Water level Pumping test duration 

tsl 
33.9960 
34.9980 
36.0000 
36.4960 
37.9980 
39.0000 
39.9960 
40.9980 

D r a w d m  

59 1 42.0000 
60 1 42.9960 
61 1 43.9980 
62 1 45.0000 
63 1 45.9960 
64 1 46.9980 
65 1 48.0000 
66 1 48.9960 
67 1 49.9980 

68 151.0000 
69 1 51.9960 
70 1 52.9980 
71 1 54.0000 
72 ] 54.9960 
73 1 55.9980 
74 / 57.0000 
75 1 57.9960 
76 1 58.9980 
77 1 60.0000 
78 1 72.0000 
79 / 84.0000 
80 I 96.0000 

I 

0.7640 
0.7580 
0.7510 
0.7480 
0.7450 
0.7390 
0.7360 
0.7330 
0.7260 

' 0.7230 
0.6790 
0.6470 
0.6220 

I 1 Irtl [fil 
0.8780 1 0.8780 
0.8720 1 0.8720 

0.7640 
1 0.7580 

0.7510 
. 0.7480 

0.7450 
0.7390 
0.7360 
0.7330 
0.7260 
0.7230 
0.6790 
0.6470 
0.6220 

81 1 

0.8620 
0.8530 
0.8460 
0.8370 
0.8300 
0.8240 
0.81 50 
0.8080 
0. BOM 
0.7960 
0.7890 
0.7830 
0.7800 
0.7740 
0.7670 

- 
- 

0.6000 
0.5810 
0.5680 
0.5520 
0.5430 
0.- 
0.5180 
0.5080 
0.4990 
0.4890 
0.4800 
0.4730 

0.4640 

82 
83 

04 
85 
86 
87 
88 
89 
90 
91 

92 
93 

0.8620 
0.8530 
0.8460 

0.8370 
0.8300 
0.8240 
0.81 50 

0.8080 
0.8020 
0.7560 
0.7890 
0.7830 
0.7800 
0.7740 

I 0.7670 

- 

94 
95 
96 
97 
98 
99 

100 

108.0000 : 0.6000 
120.0000 
132.0000 
144.0000 
156.0000 
168.0000 
180.0000 
192.0000 
204.0000 
216.0000 
228.0000 
240.0000 1 
264.0000 
276.0000 
288.0000 
300.0000 
312.0000 
324.0000 
336.0000 

0.5810 
0.5680 
0.5520 
0.5430 
0.5300 
0.5180 
0.5080 
0.4990 
0.4890 
0.4800 
0.4730 

0.4550 
0.4480 
0.4420 
0.4360 
0.4290 
0.4230 

252.0000 

0.4550 
0.4480 
0.4420 
0.4360 
0.4290 
0.4230 

0.4640 
-- 

0.4170 1 0.4170 
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Project: Zone E-NAVBASE CHARLESTON 

Evaluated by: TKK Date: 12.1 1.96 

EnSafelAllen & Hoshall 
935 Houston Northcutt Blvd. Suite 113 
Mt Pieasant. SC 29464 

[803)-8&Q-W29 

sluglbail test analysis 
BOUWER-RICE'S method 

Slug Test No. 1 

N BC E-054-002 

Test conducted on: 17.10.96 

RISING HEAD TEST 

Drawdown 

! 
[RI I 

0.4100 i 
0.4070 i 
0.4010 1 
0.3980 1 
0.3940 1 
0.3880 1 
0.3850 1 
0.3620 1 
0.3760 
0.3720 
0.3690 
0.3sso 
0.3630 
0.3570 
0.353 
0.3500 
0.3470 
0.341 0 
0.3380 
0.3340 
0.3090 
0.2900 
0.2710 

0.2550 
0.2430 

Water level 

[ftl 
0.4100 
0.4070 
0.401 0 
0.3980 
0.3940 
0.3880 
0.3850 
0.3820 
0.3760 
0.3720 
0.3690 
0.3660 
0.3630 
0.3570 
0.3530 
0.3500 
0.3470 
0.341 0 
0.3380 
0.3340 
0.3090 
0.2900 
0.2710 
0.2550 
0.2430 

Static 

101 
102 
103 
104 
105 
106 
1 07 
108 
Z 09 
t10 
Ill 
112 
113 
114 
11 5 
11 6 

117 
118 
119 
120 
121 
1 22 
1 23 
1 24 
1 25 

water level: 0.0000 ft below datum 

Pumping test duration 

[sl 
348.0000 
360.~300 
372.0000 
384.0000 
396.0000 

408.0000 
420.0000 
432.0000 
444.0000 
456.0000 
468.0000 
480.0000 
492.0000 
504.0000 
516.0000 
528.0000 
540.0000 
576.0000 
588.0000 
W.MX)(3 

720.0000 
840.0000 
960.0000 

108Q.0000 
lXW).OOW 

1 26 
127 
128 
129 
130 
131 
132 
1 33 

1320.0000 
1440.0000 
1560.0000 

0.2330 
0.2240 
0.21 40 

0.2330 
0.2240 
0.2140 

168o.ooo0 i 0.2080 j 0.2080 
1800.0000 
1920.0000 
2040.0000 

0.2020 
0.1 950 
0.1890 

0.2020 

0.1950 
I 0.1890 

2160.0000 , 0.1860 0.1 860 
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Project: ZONE E-NAVBASE CHARLE 

EnSafelAllen 8 Hoshall 
935 Houston Northcutt Bbd. Suite t 13 
Mt Pleasant. SC 29464 

(803)-884-DD29 I t e d  by: TKK I Date: 13.1 1.96 

sluglba~l test analysis 
BOUWER-RICE'S method 

Slug Test No. 1 I Test conducted on: 18.1 0.96 

10-2 
o FALLING HEAD TEST 

Hydraulic conducbvrty [Ws]: 4.42 x 10" 

Hydraulic conductrvrty [PUday]: 38.2 

L = 1.7ft 
b = 10.4 ft 
D = 10.4 ft (full penetration) 
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Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK Date: 13.1 1.96 

EnSafelAllen & Hoshall 
935 Houston Nomcutt Blvd. Sute 11 3 
Mt. Pleasant. SC 29464 

(803)-aa4.0029 

sluglbail test analysis 
BOUWER-RICE'S method 

Slug Test No. 1 i Test mnducted on: 18.10.96 

N BCE-065-001 I I FALLING HEAD TEST 

Static water level: 0.0000 ft below datum 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

Water level 

[fil 
-3.1000 
-3.0050 
-1.2140 
-1.1890 
-1.0430 
-0.9420 
-0.8850 
-0.8600 
-0.8790 
-0.8720 
-0.8530 
-0.8470 
-0.8530 
-0.8280 
-0.82M 
-0.8280 

Pumping test duration 

[sl 
0.WOO 
2.4960 
3.9960 
4.5000 
6.0000 
7.5000 
7.9980 
8.4960 
9.0000 
9.4980 
9.9960 

10.5000 
10.9980 
11.4960 
12.0000 
12.4980 ; 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 

34 
35 
36 
37 
38 

39 
40 
4 1 
42 

Drawdown 

[pt] 
-3.1000 
-3.0050 

-1.2140 
-t.1890 
-1.0430 
4.9420 
-0.8850 1 

-0.8600 
-0.8790 
-0.8720 
-0.8530 
-0.8470 
-0.8530 
-0.8280 
-0.8220 
-0.8280 
-0.8090 

-0.8090 

43 
44 

45 
46 
47 

48 
49 
50 

T- 

12.9960 
13.5000 
13.9980 
14.4960 
15.0000 
15.4980 
15.9460 

16.5000 
16.9980 
17.4960 
q8.0000 
18.4980 
18.9960 

-0.7970 
-0.7900 
-0.7900 
-0.m 
-0.7650 
-0.7650 
-0.7590 
-0.7460 
-0.7460 
-0.7400 
-0.7330 
0.7270 
-0.7210 
4.7080 
-0.7020 
-0.6890 
-0.6760 
-0.6640 
-0.6570 
-0.6450 
4.6380 
-0.6260 
4.61 90 
-0.6070 

-- 

-0.8090 
-0.8090 
-0.7970 
-0.7900 
-0.7900 
-o.nw, 
4.7650 

-0.7650 
-0.7590 

I -0.7460 
-0.7460 
-0.7400 
0.7330 

1 

31.9980 
33.0000 
33.9960 
34.9980 
36.0000 

36.9960 
37.9980 
39.0000 

~s.5000 j -0.7270 
1 9 . ~ ~ 8 0  

21 .000L3 
21.9960 
22.9980 
24. Woo 
24.9960 
25.9980 
27.0000 
27.9960 
28.9480 
30.0000 
30.9960 

-0.6000 
4.5880 
-0.5810 
-0.5750 
-0.5620 
4.5560 
-0.5500 
-0.5430 

i -0.7210 
-0.7080 
-0.7020 
-0.6890 
-0.6760 
-0.6640 
-0.6570 
-0.6450 
-0.6380 
-0.6260 
-0.6190 1 
-0.6070 

-0.6000 
0.W 
-0.5810 
-0.5750 
-0.5620 
-0.5560 
-0.5500 
-0.5430 





t [sl 
0 200 400 600 800 loo0 1ZOO 1400 1600 1800 2000 

1 o0 

lo-' 
o RISING HEAD TEST 

Hydraulic conductivity [ft/s]: 3.23 x to4 

Hydraulic conductivity [Wdayj: 27.9 

EnSafelAllen 8 Hoshall 
935 Houston Northcutt Blvd. Suite 113 
Mt. Pleasant, SC 29464 

(803)-8a4-0029 

L =  1.7ft 
b = 10.4 ft 
D = 10.4 ft (full penetration) 

Slug Test No. 1 ! Test conducted on: 18.1 0.96 

NBCE-065001 I 

0 s 

slugbail test analysis 
BOUWER-RICE'S method 

Appendix C, Page 1 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK Date: 13.1 1.96 



EnSafelAllen 8 Hoshall sluglbail test analysis Appendix C, Page 2 

935 Houston Northcutt Blvd. Suite 113 
Mt Pleasant, SC 29464 

(803)-884-0029 

I 
BOUWER-RICE'S method Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK 

Slug Test No. 1 

NBCE-065401 

Date: 13.1 1.96 

Test conducted on: 18.1 0.96 

RISING HEAD TEST 

Static water level: 0.0000 ft below datum 

1 
2 
3 
4 

5 
6 

7 
8 
9 

10 
1 I 
12 
13 
14 
15 
16 
17 
18 
19 

Pumping test duration 

is1 
0.0000 
2.4960 
3.4980 
4.!zaOCl 
5.4960 
6.4980 
6.9960 
7.5000 
7.9980 
8.4960 
9.0000 
9.4980 
9.9960 

10.5000 
10.9980 
11.4960 
12.0000 
12.4980 
t 2.9960 

Water level 

[rtl 
1.6700 
1.4100 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Drawdown 

lfil 
1.6700 
1.4100 

0.9740 
0.9670 
0.9610 
0.9550 
0.9480 
0.9420 
0.9420 
0.9360 I 

13.5000 
13.9980 
1 4.4960 
15.OQ00 
15.4980 
15.9960 
16.5000 
16.8980 
17.4960 
18.0000 
18.4980 i 

0.9740 
0.9670 
0.9610 
0.9550 
0.9480 
0.9420 
0.9420 
0.9360 

31 
32 
33 
34 

35 
36 
37 
38 

39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

1.2640 1 1.2640 1 
1.1820 
1 . f  250 

1.0940 
1.0620 
1.0680 
1.0490 
1.0430 
1 .m 
t .om 
1 .0180 
1 .0110 
1 .OON 
0 . 9 m  
0.9930 
0.9860 
0.9800 

0.9290 
0.9230 
0.9170 

0.9290 
0.9230 
0.9170 
0.91 00 
0.9040 
0.9090 

0.8910 
0.8850 
0.87M 
0.8660 
0.8530 
0.8470 
0.8410 
0.8280 
0.8220 

0.8090 
0.8030 
0.7970 
0.7900 
0.7780 
0.771 o 
0.7650 
0.7590 1 

18.9960 
19.5000 
19.9980 
21.0000 

! 1.1820 
1.1250 
1 . O M  
1.0620 
1.0680 
1.0490 
1.0430 
1 .o300 
1.0300 
1.0180 
1.0110 
1 .0050 
0.9990 
0.9930 

0.9860 
0.9800 

0.91 00 
0.9040 
0.9040 
0.891 0 

] 

. 

21.9960 
22.9980 
24.0000 
24.9960 
25.9980 
27.0000 
27.9960 
28.9980 

30.0000 
30.9960 
31.9980 
33.0000 
33.9960 
34.9980 
36.0000 
36.9960 

I 0.8850 
0.8720 
0.8660 
0.8530 
0.8470 
0.8410 
0.8280 
0.8220 
0.8090 
0.8030 
0.7970 
0.7900 
o.nm 
o . n i o  
0.7650 
0.7590 



EnSafdAllen 8 Hoshall 
935 Houston Northcutt Bhrd. Suite 113 
Mt. Pleasant. SC 29464 

(803)-864-W29 

slugibail test analysis 
BOUWER-RICE'S method 

/ Test conducted on: 18.10.96 

Appendix C, Page 3 

Project: ZONE E-NAVBASE CHARLESTON 

NBCE-065001 

Evaluated by: TKK 

RISING HEAD TEST 

Date: 13.1 1.96 

I 

Static water level: 0.0000 ft below datum 

, 

Drawdown 

[fil 
0.7460 
0.7460 
0.7330 
0.7270 

Pumping test duration 

tsl 

Water level 

[ftl 

55 
56 
57 
58 
59 
60 
61 
62 
63 

64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

51 
52 
53 
54 

0.7210 1 
0.7140 ! 
0.7080 i 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 

42.0000 
42.9960 
43.9980 
45.0000 
45.9960 
46.9980 
48.0000 
48.9960 
49.9980 
51.0000 
51.9960 
52.9980 
54.0000 
54.9960 
55.9980 
57.0000 
57.9960 
58.9980 
60.0000 
72.0000 
84.0000 
96.0000 

108.0000 
120.0000 
132.0000 
144.0000 

0.7020 
0.6950 
0.6890 
0.6830 

0.6760 
0.6700 
0.6640 
0.6570 
0.6510 
0.6450 

0.6380 1 
0.6320 

0.721 0 

0.7140 
0.7080 
0.7020 
0.6950 
0.6890 
0.6830 
0.6760 
0.6700 
0.6640 
0.6570 
0.6510 
0.6450 
0.6380 
0.6320 
0.6260 
0.6260 
0.61 90 
0.61 30 
0.5440 
0.4870 
0.4490 
0.4300 
0.4230 
0.4170 I 

0.4110 1 

37.9480 
39.0000 
39.9960 
40.9980 

, 

i 0.7460 
0.7960 
0.7330 
0.7270 

192.0000 
228.0000 
264.0000 
300.0000 
360.0000 
408.0000 - 
492.0000 
576.0000 
840.0000 
960.0000 

1080.0000 
1200.0000 
1320.0000 

0.6260 
0.6260 
0.6190 
0.6130 
0.5440 
0.4870 
0.4490 
0.4300 
0.4230 
0.4170 
0.41 10 

-. . 

0.4040 0.4040 

t 

0.3980 

0.3920 
0.3850 

0.3980 
0.3920 
0.3850 

0.3790 
0.3730 

1 0.3660 
0.3600 
0.3480 
0.3410 
0.3350 
0.3290 
0.3220 

1 0.3790 
0.3730 
0.3660 
0.3600 
0.3480 
0.341 0 
0.3350 
0.3290 

0.3220 

I 
1 



Hydraulic conductivity [Wday]: 438 

L= l .Of t  
b = 9.6 ft 
D = 9.6 ft (full penetrabon) 

EnSafelAllen & Hoshall 
935 Houston Northcutt Blvd. Suite 113 
Mt. Pleasant. SC 29464 

(803)464-0029 

Slug Test No. 1 1 Test conducted on: 18.10.96 

NBCE065-002 

i 

t [sl 
0 20 40 60 80 100 120 140 160 180 200 

--- ----- ---- ---- ----- ---- ---- ----- ---- ----- looo:"--= ----- 1 ----:I ---- Z ----- 1 ---- ~I----I----- z ---- :I ----- ------.-----------------.----- - ----- ---- 
- - - - - -. - - - - - - - - - - -- - - - - -. - - - - - --- ---- A 

0 -- 
---------- 

-- 

-1L -- 
0 

P 

a FALLING HEAD TEST 

Hydraulic condwA4-y [ftls]: 5.07 x 

sluglbail test analysis 
BOUWER-RICE'S method 

Appendix C, Page 1 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK Date: 13.11.96 



Appendix C, Page 2 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK Date: 13.1 1.96 

EnSafelAllen 8 Hoshall 
935 Houston Northcutt Bhrd. Surte 1 13 
Mi. Pleasant, SC 29464 

(803)-884-0029 

sluglbail test analysis 
BOUWER-RICE'S method 

Slug Test No. t 

NBCE-065-1302 

Test conducted on: 18.1 0.96 

FALLING HEAD TEST 

, 

Static water level: 0.0000 ft below datum 

Water level 

[fil 
-2.6700 
-2.51 00 
-1.4400 
4.7800 
4.5500 

-0.4100 
-0.4700 
-0.3300 

-0.3000 
-0.2800 
-0.2600 
-0.2300 
-0.2000 
4.1900 
-0.1800 
-0.1 700 
-0.1 600 
-0.1400 

1 
2 

43 

44 
45 

Drawdown 

[f 11 
-2.6700 
-2.51 00 
-1.4400 
-0.7800 
-0.5500 
-0.41 00 
-0.4700 
-0.3300 
-0.3000 
-0.2800 
-0.2600 
-O.m 
-0.2000 
-0.1 900 
4.1 800 
-0.1 700 
-0.1600 
-0.1400 

Pumping test duration 

[$I 
0.0000 
3.0000 

30 

31 / 

132.0000 
180.0000 
192.0000 

3 
4 
5 
6 
7 
0 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
n 
24 
25 
26 
27 
28 
29 

-0.1300 
-0.1300 
4.1200 
-0.1100 
-0.1100 
4.1000 
-0.1000 
-0.0900 
- 0 . m  
4.0600 
41 .08~ )  

22.2000 j -0.0800 

22.8000 1 -0.0700 

4.8000 
5.4000 

6.0000 
6.6000 
7.2000 
7.8000 
8.4000 
9.0000 
9.6000 

10.2000 
10.8000 
11.4000 
12.0000 
12.6000 
13.2000 . 
13.8000 
14.4000 
15.0000 
15.6000 
16.2000 
16.8000 
17.4000 
18.0000 
18.6000 
19.2000 
19.8000 
21.0ooo i 

-0.1300 
-0.1300 
4.1200 
-0.1100 
-0.1100 
-0.1000 
-0.1000 
-0.0900 
-0.0900 
-0.0800 
0.0800 
-0.0800 

-0.0700 

-0.0200 
0.0200 
4.0100 

-0.06W 32 

-0.0200 
0.0200 
4.01 00 

! 24.0000 i 4.0600 
33 
34 
35 
36 
37 
38 
39 

40 
41 
42 

25.2000 
27.0000 
31.2000 
34.8000 
40.2000 
45.0000 
46.2000 
60.0000 
72.0000 
96.0000 

-0.0600 
-0.0500 
-0.0500 
-0.0400 
-0.0400 
-0.0300 
-0.0300 
-0.0300 
-0.0200 
-0.0200 

i -0.0600 
4.0500 
-0.090 

I -0.0400 
-0.0400 
4.0300 
-0.0300 
-0. 0300 
4.0200 1 
-0.0200 



Hydraulic conductivity [ftlday]: 445 

L = l . O f l  
b = 9.6 ft 
D = 9.6 ft (full penetration) 



I Slug Test No. 1 1 Test conducted on: 18.1 0.96 I 

EnSafeIAllen B Hoshall 
935 Houston Nohcutt Blvd. Surte 113 
Mt Pleasant SC 29464 

(W)9ssoo29 r 
I NBCE-065002 / RISING HEAD TEST I 

slugbail test analys~s 
BOUWER-RICE'S method 

Static water level: 0.0000 ft belaw datum 

Pumping test duration 
I 

Water level I Drawdown 



Appendix C, Page 3 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK Date: 13.1 1.96 

k 

EnSafelAllen & Hoshall 
935 Houston Northcutt Blvd. S u b  1 13 

Mt Pleasant. SC 29464 

(803)-W29 

sluglbail test analysis 
BOUWER-RICE'S method 

Slug Test No. 1 i Test conducted on: 18.1 0.96 

NBCE065-002 1 RISING HEAD TEST 

Drawdown 

[ftl 
0.0200 
0.0100 

I 

Water level 

[f tl 
0.0200 
0.0100 

Static water level: 0.0000 17 below datum 

51 
52 

Pumping test duration 

[sl 
132.0000 
264.0000 

I 



Hydraulic conductivity [Wdayj: 52.5 

EnSafelAllen & Hoshall 
935 Houston Northcutt Blvd. Suite 113 
Mt Pleasant, SC 29464 

(803)-8840029 

L=6 . t  ft 
b = 7.9 ft 
D = 7.9 ft (full penetration) 
~ e f f  = 0.195 n 

, 
Slug Test No. 1 / Test conducted on: 19.10.96 

NBCE-070-002 

I 

t Is1 
0 50 100 150 200 250 300 350 400 450 500 

0 0  0 

o FALLING HEAD TEST 

Hydraulic conductwty [Ws]: 6.08 x lo4 

sluglbail test analys~s 
BOUWER-RICE'S method 

Append~x C, Page 1 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK 



EnSafelAllen L Hoshall slug/bail test analysis Append~x C, Page 2 

935 Houston Notthcutt Blvd. Suite 11 3 BOUWER-RICE'S method Project: ZONE E-NAVBASE CHARLESTON 
Mt Pleasant. SC 29464 

(803)484-0029 

Slug Test No. 1 I Test conducted on: 19.1 0.96 

NBCE-070-002 FALLING HEAD TEST 

Static water level: 0.0000 t? below datum 

Pumping test duration 

Is1 

Water level 

[fil 

Drawdown 

[fil 
1 
2 
3 
- 

-1.6700 
-1.5900 
4 . 5 m  

-0.4900 
-0.3500 
-0.3000 
-0.2700 
-0.2200 
-0.2000 
-0.lsOO 
-0.1600 
-0.1400 

0. WOO 
3.0000 
4.0000 

22 
23 

24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

34 
35 

36 
37 
38 
39 
40 

41 

42 
43 
44 

45 

-0.1400 
-0.1300 
-0.1200 
-0.1100 
-0.1000 
-0.1000 
-0.0900 
-0.0900 

1 -0.0800 

-1.6700 
-1.5900 

1 -0.5200 
4 
5 
6 
7 
8 

9 
10 
1 I 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

1 

23.0000 
24.0000 
25.0000 
26.0000 
28.0000 
z m ~ ~  
31.0000 
33.0000 
36.0000 

40.0000 
41.0000 
47.0000 

-- -- - 
48.0000 
5oTooOo 
53.0000 
72.0000 
84.0000 
96.0000 

120.0000 
144.0m 

156.0000 
180.0000 
240.0000 

5 . m  

6.0000 
7.0000 
8.0000 
9.0000 

10.0000 
11.0000 
1 2 . m  
13.0000 
14.0000 
15.0000 
16.0000 
17.0000 
18.0000 
19.0000 
20.0000 
21 .woo 
22.0000 

4.4900 
-0.3500 
-0.3000 
-0.2700 
-0.2200 
-0.2000 
-0.1900 
-0.1600 
-0.1400 
-0.14W 
-0.13130 

1 -0.1200 
1 4.1100 
1 -0.1000 

1 -0.1000 
-0.0900 

-0.0900 
-0.0800 

1 -0.0700 
1 -0.0700 
1 -0.0700 

-0.0600 
-0.0600 
-0.0600 
4.0500 
-0.0500 
4.0500 

-0.0400 
: -0.0400 

-0.0400 

P 

-0.0400 
-0.0400 
-0.0300 
-0.03W 
-0.0200 
4.0200 
-0.0200 
-0.01 00 
-0.01 00 
-0.0100 

-0.0700 
-0.0700 

-0.0700 
-0.0600 
-0.0600 
-0.G600 
-0.0500 
4.0500 
-0.0500 
-0.0400 
-0.0400 

' -0.0400 
-0.0400 
-0.0400 
-0.0300 
-0.0300 
-0.0200 
-0.0200 
-0.0200 
-0.0100 

-0.0100 
-0.0100 

372.0000 
0.0000 
0.0000 I 0.0000 

Y 



Hydraulic conductivity [Wday]: 106 

L=6.1 ft 
b=7.9ft 
D = 7.9 ft (full penetration) 
Reff = 0.195 ft 

Append~x C .  Page 7 

Project: ZONE E-NAVBASE CHARLESTON - 
Evaluated by: TKK 

EnSafelAllen & Hoshall 
935 Houston Northcutt Blvd. Sulte 11 3 
Mt Pleasant SC 29464 

(803)-8840029 

sluglbail test analysis 
BOUWER-RICE'S method 

Slug Test No. 1 

NBCE-070-002 

Test conducted on: 19.10.96 

t [sl 
0 20 40 60 8D 100 120 140 160 180 200 

1------------ -----.----- ------------ 
- - - - -. - - A A a - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- A - - -. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
-----.----- + 

---- - .----- - ----- ---- 
- - - - -. - - - - - - - - - - -- - - - - - - - - - - - - - - - -- - - - - - 

---- - - ----- - ------ 
---- - -- ----- 
- - - - -, - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - 
- - - - -. - - - - - - - - - - - - - - - - - - - - - - - - - - - 

------ 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

---- 
0 

-------------------------------- 
0 

o RISING HEAD TEST 

Hydraulic conductivrty [Wsj: 1 .Z x lo3 



Appendlx C, Page 2 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK Date: 13.1 1.96 

EnSafetAllen i% Hoshall 
935 Houston Northcutt Blvd. Suite 1 1  3 
Mt. Pleasant, SC 29464 

(803)8860329 

sluglbail test analysis 
BOUWER-RICE'S method 

Slug Test No. 1 i Test conducted on: 19.10.96 

NBCE-07MX32 
- 

RISING HEAD TEST 

-- 

Static 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

Water level 

[ftl 
1.6700 
t .3350 
1.1580 
1 .M20 
0.9120 
0.81 70 
0.7320 
0.6590 
0.5960 
0.5390 
0.4860 
0.441 0 
0.4000 
0.3660 

.. - 
0.3340 
0.3060 
0.2800 
0.2550 
0.2360 
0.21 70 
0.2020 
0.1 860 
0.1 730 
0.1640 
O.tSl0 
0.1 420 
0.1 320 
0.1230 
0.1160 
0.1100 
0.1040 
0.0970 
0.0880 

water level: 0.0000 ft below datum 

Pumping test duration 

Is1 
0.0000 
4.9980 
5.4960 
6.0000 

6.4980 
6.9960 
7.5000 
7.9980 
8.4960 
9.0000 
9.4980 
9.9960 -- 
10.5000 
1 0.9980 
11.4960 
12.1XKX) 
12.4980 
1 2.9960 
13.5000 
13.9980 
14.4960 
15.0000 
15.4980 
15.9460 
16.5000 
16.9980 
17.4960 
18.0000 
18.4980 
18.9960 
19.5000 
19.9980 1 

21.0000 / 

Drawdown 

[fil 
1.6700 
1.3350 
1.1580 
1.0220 
0.9120 
0.8170 
0.7320 
0.6590 
0.5960 
0.5390 
0.4860 
0.4410 
0.4000 
0.3660 
0.3340 
0.3060 
0.2800 
0.2550 
0.2360 
0.21 70 
0.20M 
0.1860 
0.1730 
0.1640 
0.1510 
0.1 420 
0.1320 
0.1230 
0.1 160 
0.1100 

0.1040 
0.0970 
0.0880 
0.0780 
0.0720 
0.0660 

34 

35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

21.9960 
22.9980 
24.0000 

0.0780 
0.0720 
0.0660 

24.9960 
25.9980 
27.0000 
27.9960 
28.9980 
30.0000 
31.9980 
33.0000 
34.9980 
36.9960 

39.0000 
42.0000 
45.9960 
51.0000 

0.0590 
0.0560 
0.0500 
0.0470 
0.0440 
0.0410 
0.0370 
0.0340 
0.0310 
0.0280 
0.0250 
0.0220 
0.0180 
0.0150 

0.0590 
0.0560 
0.0500 
0.0470 

ppp 1 
0.0440 
0.0410 
0.0370 
0.0340 
0.031 0 
0.0280 
0.0250 
0.0220 
0.0180 
O.Ot50 



Appendix C, Page 3 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK Date: 13.1 1.96 

EnSafelAllen & Hoshall 
935 Houston Northcutt Btvd. Suite 113 
Mt. Pleasant. SC 29464 

(803)-884-0029 

sluqlbail test analysis 
BOUWER-RICE'S method 

Slug Test No. t 

NBCE-070402 

Test conducted on: 1 9.10.96 

RISING HEAD TEST 

I 

I 

1 

I 

4 

Static water level: 0.0000 ft below datum 

Drawdown 

[ftl 
0.01 20 
0.0060 
0.0030 

0.0000 

Water level 

[el 
0.01 20 
0.0060 

0.0030 
0.0000 

51 
52 
53 
54 

Pumping test duration 

[sl 
54.9960 
72.0000 
84.0000 

192.0000 

I 

1 

j 

1 



Hydraulic conductivity [Wday]: 2.72 

EnSafdAllen 8 Hoshall 
935 Houston Northcutt Blvd. Suite 113 
Mt. Pleasant, SC 29464 

(803)884-0029 

L = 10.9 ft 
b = 10.9 ft 
D = 10.9 ft (full penetration) 
Reff=O.I95R 

sluglbail test analysis 
BoUWER-RICE'S method 

Slug Test No. 1 

Appendix C, Page 1 

Project: ZONE E-NAVBASE CHARLEST ON 

Test conducted on: 20.10.96 

P 

Evaluated by: TKK 

NBCE-097-001 

t [sl 
0 100 200 300 400 500 600 700 800 900 loo0 

o FALLING HEAD TEST 

Hydraulic conducbwty [ftfs]: 3.15 r 1 o - ~  

Date: 14.1 1.96 



Appendix C, Page 2 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK Date: 14.1 1.96 

EnSafelAllen & Hoshall 
935 Houston Nohcutt Blvd. Suite 1 13 
Mt. Pleasant. SC 29464 

(803)-884-0029 

sluglbail test analysis 
BOUWER-RICE'S method 

Slug Test No. 1 

NBCE-097-001 

Test conducted on: 20.1 0.96 

FALLING HEAD TEST 

Static 

I 
2 
3 
4 
5 

6 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 

Drawdawn 

tR1 

I 
-2.6450 i 
-2.3860 7 

-1.5950 
-1.1450 
-1.3710 1 

32 
33 
34 - 
35 

36 

37 
38 
39 

40 
41 
42 
43 

44 
45 
46 

47 
48 
49 
50 

water level: 0.0000 ft below datum 

-1.4590 
-1.1500 
-1 2230 
-1 .lo60 
-0.9680 
-0.8600 
-0.8260 
-0.8540 
-0.9170 
-0.9490 
-0.9300 
-0.8730 
-0.8260 
-0.7910 
-0.7940 
-0.81 00 
-0.8220 
-0.81 00 
-0.7850 
-0.7590 
-0.7400 
-0.7340 
-0.731 0 
4.7250 
-0.7090 i 

Pumping test duration 

[sl 

1 

- 

Water level 

[ft I 

9.9960 
10.2000 i 

-0.6960 1 

0.MXIO 
2.7960 
3.0000 
3.1 980 
3.3960 
3.7480 
4.5960 
4.8000 
5.1960 
5.4000 
5.5480 
5.7960 
6.0000 
6.1980 
6.3960 
6.6000 
6.7980 
6.9960 
7.2000 
7.3980 
7.5960 
7.8000 
7.4980 
8.1960 
8.4000 
8.5980 
8.7960 
9.1480 
9.3960 

9.6000 

9.7980 
4.6840 
-0.6740 

-0.671 0 
-0.6650 
0.6550 
-0.6460 
-0.6400 
4.6300 
-0.6210 
-0.61 40 
-0.61 10 
-0.60M 
-0.5950 
0.5890 
-0.5830 
0.5730 
-0.5670 
-0.5640 
a s ! !  

-2.6450 
-2.3860 
-1 5950 
-1.1950 
-1.3710 
-1.4590 
-1.1500 
-1.2230 - 
-1.1060 
-0.9680 
-0.€!#O 
-0.8260 
0.8540 
-0.9170 
-0.9490 
-0.9300 
4.8730 
-0.8260 
-0.7910 
-0.7940 
-0.81 00 
-0.8220 
-0.8100 
-0.7850 
-0.7590 
-0.7400 
-0.7340 
-0.7310 
-0.7250 

, -0.6840 
-0.6740 

10.3980 1 -0.671 0 

-0.7090 

-0.6960 
i 

10.5960 
10.8000 
10.9980 
11.1960 
11.4000 
11.5980 
11.7960 
12.0000 
12.1 980 
12.3960 
12.6000 
12.7980 
12.9960 
13.2000 
13.3980 
13.5960 

, 

i -0.6650 
-0.6550 
-0.6460 
-0.6400 
-0.6300 
-0.621 0 

-0.61 40 
4.61 10 
-0.6020 
4.5950 
-0.5890 
-0.5830 
-0.5730 
-0.5670 
-0.5640 
-0.5580 
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Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK Date: 14.1 1.96 

EnSafelAllen & Hoshall 
935 Houston Northcutt Blvd. Suite 11 3 

Mt. Pleasant, SC 29464 

(BW)584M129 

sluglbail test analysis 
BOUWER-RICE'S method 

Slug Test No. 1 

NBCE-097-001 

Test conducted on: 20.10.96 

FALLING HEAD TEST 

1 

1 
1 
1 
1 
[ 
[ 
1 
1 

j 
I 
1 
j 
1 
j 
1 
1 - -- 

- 

Static 

St 
52 
53 
54 
55 

56 
57 
58 
59 
60 
61 
62 
63 
64 

65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

81 
82 
83 
84 

wabr level: 0.0000 ft below datum 

Pumping test duration 

[sl 
13.8000 
13.9980 
14.1960 
14.4000 
14.5980 
14.7960 
15.0000 
15.1980 
15.3960 
15.6000 
15.7980 
15.9960 
16.2000 
16.3980 
t 6.5960 
16.8000 
16.9980 
17.1960 
17.4000 
17.5980 
17.7960 
18.0000 
18.1980 
18.3960 
18.6000 
18.7980 
18.9960 
19.2000 
19.3980 
19.5960 

19.9980 
21.0000 
21.9960 
22.9980 

Water level 

Ifil 
-0.5510 
-0.5450 
-0.5390 
-0.5360 
-0.5290 
-0.5230 
-0.51 70 
-0.51 30 
-0.5070 

85 
86 
87 
88 
89 
90 

91 
92 
93 
94 
95 
96 
97 

98 
99 

100 

I 

Drawdawn 

[f tl 
-0.5510 
4.5450 
-0.5390 
-0.5360 
-0.5290 
-0.5230 
-0.5170 
-0.51 30 
-0.5070 

-0.5010 
-0.4980 
-0.4910 
-0.4880 
-0.4850 
-0.4790 1 
-0.4760 
0.4690 

1 -0.4660 
-0.4630 
0.4570 
-0.4500 
-0.4470 
-0.4440 
-0.441 0 

-0.4350 
-0.4350 
-0.4280 
-0.4220 
-0.41 90 
-0.4160 

-0.4130 
-0.3940 

24.0000 
24.9960 
25.9980 

-0.5010 
-0.4980 
4.4910 
4.4880 
4.4850 -- 
-0.4790 
-0.4760 
-0.4690 
-0.4660 
-0.4630 
-0.4570 
-0.4500 
-0.4470 
-0.4440 
-0.4410 
-0.4350 
-0.4350 
-0.4280 
-0.42M 
-0.4190 
0.4160 
-0.4130 

; -0.3940 

-0.3500 
-0.3370 
-0.3270 

-- 

-0.3500 
-0.3370 
-0.3270 

-0.3780 j -0.3760 
-0.3620 

-0.3150 
-0.3090 
-0.2990 
-0.2930 
-0.2&0 
-0.2770 
-0.2710 
-0.2680 
-0.2610 
-0.2550 
-0.2520 
-0.2490 
-0.2460 

2 7 . W  i -0.31 50 

e -0.3620 

27.9960 
28.9980 
30.0000 
30.9960 
31.9980 
33.0000 
33.9960 
34.9980 
36.0000 

36.9960 
37.9980 
39.0000 

0.3090 
-0.2990 
-0.2930 
-0.2860 
-0.2770 
4.2710 

-0.2680 
-0.261 0 
-0.2550 
-0.2520 

, -0.2490 
-0.2460 
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Project: ZONE E-NAVBASE CHARLESf ON 

Evaluated by: TKK Date: 14.1 1.96 

EnSafelAllen & Hoshall 
935 Houston Northcutt Blvd. Suite 113 
Mt. Pleasant, SC 29464 

(803)884MJ29 

sluglbail test analysis 
BOUWER-RICE'S method 

Slug Test No. 1 i Test conducted on: 20.1 0.96 

NBCE-097-001 FALLING HEAD TEST 

Static water level: 0.0000 ft below datum 

Drawdown 

tftl 
-0.2420 
-0.2390 
-0.2360 
-0.2330 1 
-0.2300 1 

Water level 

P I  
-0.2420 
-0.2390 
-0.2360 
-0.2330 
-0.2300 
-0.2270 
-0.2230 
-0.2200 
-0.21 70 

1 27 
1 28 
1 29 
130 

131 
132 
1 33 
1 34 
1 35 

136 
137 
1 38 

139 
140 
141 
142 
143 
1 44 

- 

101 
102 
103 
104 
105 
ID6 
1 07 
108 
109 

0.2270 
-0.2230 
-0.2200 
-0.2170 
-0.2140 
-0.1920 
-0.1 760 
-0.1 640 
-0.1510 
-0.1380 
-0.1320 
-0.1230 
-0.1130 
-0.1070 
-0.1000 
-0.0940 
-0.0880 
-0.0820 
-0.0780 
-0.0720 
-0.0690 

Pumping test duration 

Is1 
39.9960 
42.0000 
42.9960 
45.0000 
48.0000 

49.9980 
51.9960 
54.9960 
57.0000 

1 
1 

' 

110 
111 
11 2 
113 
114 
115 
116 
117 
110 
119. 
1 M  
121 
1 22 
123 
124 
125 
126 

264.0000 
276.0000 
288.0000 
300.0000 

312.0000 ; 

58.9980 1 -0.21 40 

-0.0660 
-0.0630 
-0.0560 
4.0530 
-0.0500 

72.0000 
84.0000 
96.0000 

108.0000 
120.M)o 
132.0000 
144.0000 
156.0000 
168.0000 
180.0000 
192.0000 
204.0000 
216.0000 
228.0000 
240.0000 
252.0000 

-0.0660 
-0.0630 
-0.0560 
-0.0530 

I -0.0500 

-0.1920 
-0.1760 
-0.1 640 
-0.1510 
4.1 380 
-0.1 320 
-0.1 230 
4.1130 
-0.1 070 
-0.1000 
-0.0940 
-0.0880 
-0.0820 
-0.0760 
-0.0720 
-0.0690 

0.0470 
-0.0440 
0.041 0 
-0.041 0 
-0.0370 
-0.0370 
4.0340 
-0.0310 

-0.0280 
-0.0250 
-0.0220 
-0.0190 
-0.0150 

336.0000 1 -0.0470 
348.0000 
360.0000 
372.0000 
384.0000 
396.0000 
408.0000 
420.0000 
444.0000 
504.0000 
516.0000 . 
600.0000 
720.0000 

' -0.0440 
-0.041 0 
-0.041 0 

-0.0370 
-0.0370 
-0.0340 
-0.0340 
-0.0280 
-0.0250 
-0.0220 
-0.01 90 

-0.0150 



Hydraulic conducbvity [fVday]: 1.24 

L = 10.9ft 
b =  10.9ft 
D = 10.9 R (full penetration) 
Reff= 0.195 ft 

EnSafelAllen 8 Hoshall 
935 Housion Northcult Blvd. Suite 113 
Mt Pleasant. SC 29464 

(603)484-0329 

I 
Slug Test NO. 1 I T est conducted on: 20.10.96 

NBCE-097-001 I 

I 
I 

t [sl 
0 300 600 900 1200 1500 1800 2100 2400 2700 3000 

i ---- 4 ---J - - - - - - - - - - - - - - - - - 
- - - - - . - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - ------- --- 
- - - - - . - - - - - - - - - -. - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

- - - - - -- - - - - - 
- - - - - - - - - - - - 

- - - - - - - - - - - - 
- - - - - - - - - - - 
- - - - - - - - - I --- - 1:- - - -- 

- - - - - -- - - - - - 
- - - - - -+ - - - - - 

- - - - - - - - - - - 

- - - - - -- - - - - - 

o RISING HEAD TEST 

Hydraulic conductivity [Ws]: I .43 x 

slug/bait test analysis 
BOUWER-RICE'S method 

Appendix C, Page 1 

Project: ZONE E-NAVBASE CHARLEST ON 

Evaluated by: TKK Date: 14.1 1.96 



EnSafelAllen 8 Hoshall 
935 Houston Northcutt Blvd. Suite 113 
Mt. Pleasant, SC 29464 

(SOg4M-0029 

sluglbail test analysis 
BOUWER-RICE'S method 

Appendix C, Page 2 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK 

Slug Test No. 1 

NBCE-097401 

Date: 14.1 1.96 

Test conducted on: 20.10.96 

RlStNG HEAD TEST 

Static water level: 0.0000 fi below datum 

Drawdown 

ml 
1.6700 
1.4430 
1.2860 

1 
2 
3 

4 
5 
6 
7 
8 
9 

10 
? 1 - 
12 
13 
14 
15 
16 
17 

18 
19 
20 

Pumping test duration 

[sl 
0.0000 
2.1960 
2.4000 

Water level 

[RI 
1.6700 
1.4430 
1.2860 

2.5980 
2.7960 

3.0000 
3.1980 
3.6000 - 
3.7980 
3.9960 
4.2000 

1.2190 
1.3460 
1.4050 
1.2890 
1.2760 

1.0970 
1.0780 
1.0680 
1.0650 
1.0520 
1.0370 
1 . O m  
1.0240 
1.0110 
0.9990 
0.9930 
0.9830 
0.9740 

1.21 90 
1.3460 
1.4050 
1.2890 
1.2760 

1.0970 
1.0780 
1 .0680 
1.0650 
1 .E20 
1.0370 
1 .Om0 
1.0240 - 
1.0110 
0.9990 

0.9930 
0.9830 
0.9740 i 

21 
22 

a 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 

1.21 90 
1.21 00 
1.1600 
1.1500 
1.1630 
1.1470 

1.1190 
1.1 120 
1.1090 

4.3980 
4.5460 
4.8000 
4.9980 
5.1960 
5.4000 
5.5980 
5.7960 
6.0000 
6.1980 
6.3960 
6.6000 
6.7980 
6.9960 
7.2000 
7.3980 
7.5960 
7.8000 
7.9980 

8.1960 
8.4000 

8.5980 

1.2920 
1.21 30 
1.1820 
1.2190 
1.2100 
1 ,1600 

1 .I500 
1.1630 
1.1 470 

1.1 190 
1.1 120 
1.1090 

34 
35 
36 
37 

38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

1 2920 
1.2130 
1.1820 

8.7960 
9.0000 
9.1 980 

1 9. XSO 
9.6000 
9.7980 
9.9960 

10.2000 

1 0.3980 
10.5960 
10.8000 

10.9980 
ll.1960 
11.4000 
11.5980 
1 1.7960 
12.0000 

0.9640 
0.9550 
0.9450 
0.9390 
0.9260 
0.9200 
0.9140 
0.901 0 
0.8950 
0.8850 
0.8790 
0.8700 
0.8630 
0.8570 
0.8480 
0.8380 
O R B M  

1 0.9640 - -  .. - 
0.9550 
0.9450 
0.9390 
0.9260 
0.9200 
0.9140 
0.9010 

0.8950 
0.8850 
0.8790 
0.8700 
0.8630 
0.8570 
0.8480 
0.8380 
n ~2% 



. 
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Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK Date: 14.1 1.96 

EnSafelAllen & Hoshall 
935 Houston Northcult Blvd. Surte 113 
Mt. Pleasant. SC 29464 

(803)-884-0029 

sluglbail test analysis 
BOUWER-RICE'S method 

Slug Test No. 1 

NBCE-7-007 
+ 

Test conducted on: 20.10.96 

RISING HEAD TEST 

Static water level: 0.0000 ft below datum 

Drawdown 

IRI 
0.8220 

Water level 

PI 
0.8220 5t 

' Pumping test duration 

[SI 

12.1980 



EnSafelAllen & Hoshatl 
935 Houston Northcutt Blvd. Suite 11 3 
Mi. Pleasant. SC 29464 

(803)-884-0029 

sluglbail test analysis 
BOVWER-RICE'S method 

Slug Test No. 1 

NBCE-097-00f 

Appendix C, Page 4 

Project: ZONE E-NAVBASE CtlARLESf ON 

Test conducted on: 20.10.96 

RISING HEAD TEST 

Evaluated by: f KK Date: 14.1 1.96 

Static water level: 0.0000 ft below datum 

101 
102 
103 
104 

105 
106 
1 07 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
I t 8  

Drawdawn 

[fil 
0.4310 

119 
120 
121 
1 22 
123 
124 
125 
1 26 

1 27 
128 
129 
130 
131 
1 32 
1 33 
1 34 
135 
1 36 
137 
138 
139 
140 
141 

1 42 
1 43 
1 44 

145 
f 46 
1 47 

1 48 
149 
150 

Pumping test duration 

151 

30.9960 
31.9980 
33.0000 
33.9960 
34.9980 
36.0000 
36.9960 
37.9980 
39.0000 
39.9960 
40.9980 
42.0000 
42.9960 
43.9980 
45.MW10 
45.9960 
46.9980 
48.0000 

0.4220 
0.4160 
0.4060 
0.4000 
0.3940 
0.3840 
0.3810 
0.3720 
0.3650 
0.3620 
0.3560 
0.3530 

0.3460 
0.3430 
0.3400 
0.3340 

1 0.3300 

Water level 

[ft] 
0.4310 
0.4220 ---- 
0.41 60 
0.4060 
0.4000 
0.3940 
0.3840 
0.3810 
0.3720 
0.3650 
0.3620 
0.3560 
0.3530 
0.3460 
0.3430 
0.3400 
0.3340 
0.3300 

1 

48.9960 
49.9980 
51.0000 
51.9960 
52.9980 
54.W00 
54.9960 
55.9980 
57.0000 
57.9960 
60.0000 
72.0000 ; 

0.3270 
0.3240 
0.3210 
0.3180 
0.3t50 
0.3120 
0.3080 
0.3050 
0.3020 
0.2990 
0.2960 

0.3270 
0.3240 
0.3210 
0.3180 
0.3150 
0.3120 
0.3080 
0.3050 
0.3020 
0.2490 
0.2960 

0.2610 i 0.261 0 
0.2490 
0.2330 
0.2200 
0.2080 
0.1980 
0.1890 
0.1790 
0.1 730 
0.1670 
0.1600 
0.1540 
0.1480 
0.1410 

0.1380 
0.1320 
0.1290 
0.1260 
0.1 220 
0.1190 
n IIM 

84.0000 
96.0000 

108.0000 
120.0000 
1 32.0000 
144.0000 
156.0000 
168.0000 
180.0000 
192.0000 
204.0000 

216.0000 
228.0000 
240.0000 

252.0000 
2f34.0000 
276.0000 
288.0000 
300.MXX) 
312.0000 

0.2490 
0.2330 
0.2200 
0 . m  
0.1980 
0.1890 
0.1790 
0.1 730 
0.1670 
0.1600 
0.1 540 
0.1480 
0.1410 
0.1380 
0.1320 
0.1290 
0.1260 
0.1220 
0.1190 
0 1lm 
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Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK Date: 14.1 1.96 

EnSafelAllen & Hashall 
935 Houston Northcutt Blvd. Suite 113 
Mt. Pleasant. SC 29464 

(803)-684-0029 

sluglbait test analysis 
BOUWER-RICE'S method 

Slug Test No. 1 , Test conducted on: 20.10.96 

NBCE-097401 / RISING HEAD TEST 
I 

1 

Water level 

F1 
0.1100 
0.1 070 
0.1030 
0.1 000 
0.0970 
0.0940 
0.091 0 
0.0880 
0.0850 
0.081 0 
0.0780 
0.0750 
0.0720 
0.0690 
0.0660 
0.0630 
0.0590 
0.0560 
0.0440 
0.031 0 
0.0250 
0.01 80 
0.01 50 
0.0090 
0.0060 
0.0030 
o.oo00 

I 

Static 

151 
152 
153 
1 54 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
1 68 
169 
1 70 
171 
172 
173 
174 
175 
1 76 
in 

Drawdown 

I 

water level: 0.0000 ft below datum 

Pumping test duration 

[sl 
324.0000 
336.0000 
348. 0000 

360.0000 
372.0000 
384.0000 
396.0000 
408.0000 
42O.OOW 
444.0000 
456.0000 
468.0000 
492.0000 
516.0000 
528.0000 
552.0000 
564.0000 
588.0000 

720.0000 
840.0000 
960.0000 

IOsO.MXX) 
1200.0000 

1320.0000 
1440.0000 
1920.0000 
204o.oo00 

[fil 
O.IiO0 
0.1070 
0.1 030 
0.1000 
0.0970 
0.0940 
0.091 0 
0.0880 
0.0850 
0.0810 
0.0780 
0.0750 
0.0720 

t 0.0690 
0.0660 
0.0630 
0.0590 
0.0560 
0.0440 
0.0310 
0.0250 
0.0180 
0.01 50 
0.0090 
0.0060 
0.0030 
o.ooo0 

I 

1 
I 

I 

I 

1 

I 

I 



Hydraulic conductivity [Wday]: 15.6 

L = 6.0 ft 
b = 8.0 ft 
D = 8.0 ft (full penetration) 
Reff = O.195ft 

Appendix C, Page 1 .. 
Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK 

EnSafelAllen & Hoshall 
935 Houston Northcutt Blvd. Suite 113 

Mt. Pleasant. SC 29464 

(803)-3840029 
I 

Slug Test No. 1 i Test conducted on: 19.1 0.96 

NBCE-530-002 

t [sl 
0 50 100 150 200 250 300 350 400 450 500 

100 Q, ---------- --- -- -- 1 - - - - - -. - - - - - + - - - - - - - - - - -. - - - - - - - - - - ---------- - - - - -- - - - - - 
0 ---------- - - - - -- - - - - - 
- - - -. - - - - - A - - - - - - - - - -. - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - 

- - - - -- - - - - - 
- - - - -- - - - - - 

- - - - -- - - - - - 

0 

1u2 
- 
o FALLING HEAD TEST 

Hydraulic conductivity [Ws]: 1.80 x lo4 

sluglbail test analysrs 
BOUWER-RICE'S method 
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Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK Date: 14.1 1.96 

EnSafelAllen & Hoshall 
935 Houston Nohcutt Blvd. Suite 113 
Mt Pleasant, SC 29464 

[803)-684-OM9 

sluglbail test analys~s 
BOUWER-RICE'S method 

Slug Test No. I 1 ~ e s t  conducted on: 19.1 0.96 
I 

N BCE-530-002 / FALLING HEAD TEST 
I 
I 

1 

1 

[ 
1 
1 
1 
1 
1 

1 

1 
1 
1 

Drawdown 

[ftl 
-0.5500 
-0.4860 
-0.41 00 
-0.3750 
-0.3530 
-0.3340 

-0.3150 
-0.3030 
0.2900 
-0.2810 
-0.2710 
-0.2650 

1 -0.2580 

-0.2520 
-0.2460 
4.2390 
-0.2360 
-0.2300 
-0.2270 
-0.2240 
4.221 0 
-0.2170 
-0.21 40 
-0.2080 
-0.2080 
-0.2050 
-0.2020 
4.1980 
-0.1920 
-0.1920 
-0.1890 
-0.1860 

Water level 

[fil 
-0.5500 
-0.4860 
-0.4100 
-0.3750 
-0.3530 
-0.3340 
-0.31 50 
-0.3030 
-0.2900 
-0.2810 
-0.273 0 

1 -0.2650 
0.2580 
-0.2520 
-0.2460 
-0.2390 
4.2360 
-0.2300 
4.2270 
-0.2240 
-0.2210 
-0.2170 
-0.2140 
-0.2080 
-0.2080 

. -0.2050 
-0.2020 
4.1980 
-0.1 920 

: 4.1920 I 

-0.1 890 
-0.1 860 

Static water level: 0.0000 ft below datum 

$ 

2 
3 
4 
5 
6 

7 
8 
9 

10 
11 
12 
13 

Pumping test duration 

[sl 
0.0000 
3.9960 
4.5000 
4.9980 
5.4960 
6.0000 
6.4980 
6.9960 
7.5000 
7.9980 
8.4980 
9.0000 
9.4980 

33 
34 
35 
36 

37 
38 

39 
40 
41 
42 
43 
44 

45 
46 

47 
48 

19.5000 
19.9980 
21.0000 
21.9960 
22.9980 
24.0000 
24.9960 
25.9980 
27.0000 
27.9960 
28.9980 

-- .. 

30. ow0 
30.9960 
31.9980 
33.0000 
33.9960 

-0.1830 
-0.1830 
0.1 760 
-0.1700 
-0.1670 
-0.1610 
-0.1570 
-0.1 540 
-0.1510 
-0.1480 
-0.1450 
0.1 420 
-0.1380 
-0.1350 

49 
50 

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

27 
28 
29 
30 
3 1 
32 

-0.1830 
-0.1830 
-0.1760 
-0.1700 
-0.1670 
-0.1610 
4.1570 
-0.1540 
-0.1510 
-0.1480 
-0.1450 

-0.1420 
-0.1380 
-0.1350 

1 9.9960 
10.5000 
10.9980 
11.4960 

12.0000 
12.4980 
12.9Wl 
13.5000 
43.4980 
14.4960 
15.0000 
15.4980 
15.9960 
16.5000 
16.9980 
17.4960 
18.W00 
18.4980 
18.9960 

34.9980 
36.0000 

-0.1320 
-0.1290 

-0.1 320 

-0.1290 
-0.1260 
-0.?230 

-0.1260 
3 1 7 1 ~ 1  
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Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK Date: 14.1 1.96 

EnSafelAllen 8 Hoshall 
935 Houston Northcutt Blvd. Suite 11 3 
Mt. Pleasant, SC 29464 

(803)-884-0029 

sluglbail test analysis 
BOUWER-RICE'S method 

Slug Test No. 1 

NBCE-530-002 

Test conducted on: 19.10.96 

FALLING HEAD TEST 

Static water level: 0.0000 ft blow datum 

51 
52 
53 
54 
55 
56 
57 
58 
59 

60 

Water Level 

Ifil 
-0.1230 
-0.1190 

Pumping test d u d o n  

[sl 
36.9960 
37.9980 
39.0000 
39.9960 
40.9980 
42.9960 
43.9980 
45.9960 
48.0000 
49.9980 

Drawdown 

[fil 
-0.1 230 
-0.1 190 

61 

62 
63 
64 

65 
66 
67 

68 

69 
70 
71 
72 - 
73 
74 
75 
76 
n 
78 
79 
80 

- 

-0.1190 
-0.1160 
-0.1130 

- 

-0.4190 
-0.1 160 
-0.1130 

-0.0940 
-0.0910 
-0.0880 
4.0850 
-0.0690 
-0.0590 
-0.0530 
-0.0470 
-0.041 0 
-0.0370 
-0.0340 
-0.0280 
-0.0280 
-0.0250 
4.0220 

51.9960 
54.0000 
57.0000 
58.9980 
72.0000 
84.0000 
96.0000 

108.0000 
20.0000 

1 32.0000 
144.0000 
156.0000 
168.0000 
180.0000 
192.0000 

1 

-0.1100 1 -0.1100 

4.0940 
-0.0910 
-0.0880 
-0.0850 

-0.0690 
-0.0590 - 
-0.0530 
-0.0470 
-0.0410 
-0.0370 
-0.0340 
-0.0280 
-0.0280 
-0.0250 
-0.0220 

-0.1070 
-0.1040 

-0.1010 
-0.0970 

21 6.0000 
22a.ooo0 
264.0000 
336.ooo0 
480.0000 

r. 

pp -- 

-0.1070 
-0.1040 
-0.1010 
-0.0970 

I 

-0.0180 j -0.0180 ! 
-0.0150 1 -0.01 50 
-0.0120 i -0.0120 

I 

-0.0090 
-0.0060 

a. wso 
-0.0060 

I 



Hydraulic conductMty [Wday]: 26.4 

L = 6.0ft 
b = 8.0 ft 
D = 8.0 ft (full penetration) 
Reff = 0.195 ft 

EnSafeIAllen 8 Hoshall 
935 Houston Northcutt Blvd. Suite 113 
Mt Pleasant. SC 24461 

(803)884-0029 

slug/bail test analysis 
BOUWER-RICE'S method 

Appendix C, Page 1 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK 

Slug Test No. 1 

NBCE-53MX)2 

Date: 14.1 1.96 

Test conducted on: 19.10.96 

t Is1 
0 20 40 60 80 100 120 140 160 180 200 

0 

5 

o RISING HEAD TEST 

Hydraulic conductivity [Ws]: 3.06 x lo4 



EnSafelAllen 8 Hoshall sluglbail test analysis 
935 Houston Northcutt Blvd. Suite 113 BOUWER-RICE'S method 

Mt Pieasant. SC 29464 

(803)884-0029 

Appendix C, Page 2 

slug Test NO. 1 j ~ e s t  conducted on: 19.1 0.96 

NBCE-530-002 1 RISING HEAD TEST 

Static water level: 0.0000 ft below datum 

Pumping test durabn Water level Drawdown 
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Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK Date: 14.1 1.96 

EnSafdAllen & Hoshall 
935 Houston Northcutt Blvd. Suite 11 3 
Mt. Pleasant, SC 29464 

(803)-884-M329 

sluglbail test analysis 
BOUWER-RICE'S method 

Slug Test No. 1 

NBCE-530-002 

s Test conducted on: 19.10.96 

RISING HEAD TEST 

Static water level: 0.0000 ft below datum 

Drawdown 

[fil 
0.0880 ] 
0.0850 1 
0.0820 1 
0.0780 1 
0.0780 1 
0.0750 1 
0.0720 I 
0.0690 1 

Water level 

[fil 
0.0880 
0.0850 
0.0820 
0.0780 
0.0780 
0.0750 
0.0720 
0.0690 

51 
52 
53 
54 
55 
56 
57 
50 

Pumping test duration 

[sl 
33.9960 
34.9980 
36.0000 
36.9960 
37.9980 
39.0000 
39.9960 
40.9980 

59 
60 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
n 
78 
79 
80 

81 
82 
83 

I 

42.0000 
42.9%0 
43.9980 
45.0000 
45.9960 
46.9980 
48.0000 
48.9960 
49.9980 
51.0000 
51.9960 
52.9980 
54.0000 
54.9460 
55.9480 
57.9960 
58.9980 
60.0000 

72.oo00 
84.0000 
96.0000 

108.0000 

120.0000 
132.0000 
156.0000 

0.0690 
0.0660 
0.0630 
0.0630 
0.0590 

I 

0.0690 1 
0.0660 1 
0.0630 1 
0.0630 1 
0.0590 1 

0.0590 
0.0560 
0.0560 
0.0530 
0.0530 
0.0500 
0.0500 
0.0470 
0.0470 
0.0470 
0.0440 
0.0440 
0.0410 
0.0340 
0.0250 
0.0180 
0.01 50 
0.0090 
0.0060 
0.0030 

0.0590 1 
0.0560 1 
0.0560 ] 
0.0530 1 
0.0530 1 
0.0500 1 
0.0500 1 
0.0470 1 
0.0470 1 
0.0470 1 
0.0440 1 
0.0440 1 
0.0410 [ 
0.0340 1 
0.0250 1 
0.0180 1 
0.0150 1 
0.0090 1 
0.0060 1 

0.0030 

- 



Hydraulic conductiwty [fVday]: 13.8 

L = 8.2ft 
b = 8.2ft 
D = 8.2 fl (full penetration) 
Reff = 0.195 ft 

EnSafelAllen & Hoshall 
935 Houston Northcult Blvd. Sub 113 
Mt Pleasant SC 29464 

(803)886Mn9 

slug/bail test analysrs 
BOUWER-RICE'S method 

Appendix C, Page 1 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK 

Slug Test No. 1 

NBCE-538401 

Date: 14.1 1.96 

Test conducted on: 19.1 0.96 

t is1 
0 50 100 150 200 250 300 350 400 450 5DO 

1 oO 

10-I 

1 o - ~  

1 o - ~  
o FALLING HEAD TEST 

Hydraulic conductivity [Ws]: 1.60 x lo4 
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Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK Date: 14.1 1.96 

EnSafelAllen 8 Hoshall 
935 Houston Northcutt Blvd. Suite 1 13 
Mt Pleasant. SC 29464 

(8033-884-0029 

sluglbail test analysis 
BOUWER-RICE'S method 

Slug Test No. 1 

NBCE-53&001 

Test conducted on: 19.1 0.96 

FALLING HEAD TEST 

Drawdown 

[fil 
-2.8000 
-1.4330 
-0.9690 
-0.6880 
-0.5?70 
4.51 40 
-0.4700 
-0.4350 
-0.4070 
-0.3850 
-0.3630 
-0.3440 
-0.3280 
-0.3150 
4.3030 
-0.2900 
-0.2770 
-0.2710 
-0.2620 
-0.2520 
-0.2460 
-0.2390 
-0.2080 
-0.2270 
-0.2200 
-0.2140 
0.2080 
-0.20%) 
-0 .9  980 
-0.1950 
4.1 920 
-0.1860 
-0.1830 
-0.1790 
-0.1760 
-0.1730 
-0.1700 
-0.t 640 
-0.1610 
-0.1540 
-0.1510 
-0.1450 
-0.1380 
-0.1 350 
0.1320 
-0.1290 
-0.1230 
-0.1190 
-0.1160 
n i im 

Water level 

[fil 
-2.8000 
-1.4330 
-0.9690 
-0.6880 
-0.5770 
-0.5140 
-0.4700 
-0.4350 
-0.4070 
-0.3850 
-0.3630 
-0.3440 
-0.3280 
-0.3150 

1 -0.3030 
-0.2900 
-0.2770 
-0.2710 
-0.2620 
-0.2520 
-0.2460 
-0.2390 
0.2080 
-0.2270 
-0.2200 
-0.2140 

Static 

1 
2 
3 
4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

24 
25 
26 

water level: 0.0000 ft below datum 

Pumping test duntlon 

[sl 
0.0000 
1.5000 
3.0000 
3.4980 
3.9960 
4.5000 
4.9980 
5.4960 
6.0000 
6.4980 
6.9960 
7.5000 
7.9980 
8.4960 
9.0000 
9.4980 
9.9960 

10.5000 
10.9980 
11.4960 
12.0000 
12.4980 
12.9960 
13.5000 
1 3.9980 
14.4960 

27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 

39 
40 
41 
42 
43 
44 

45 
46 
47 
48 

49 
50 

15.0000 
75.4980 
15.9960 
16.5000 

16.9980 
17.4960 
18.0000 
18.4980 

-0.2080 
-0.2050 
0.1980 
-0.1950 
-0 .7 920 
-0.1 860 
-0.1830 
-0.1 790 

18.9960 1 -0.1760 
19.5000 
19.9980 
21.0000 
21.9960 
22.9980 
24.0000 
24.9960 
25.9980 
27.0000 

27.9960 
28.9980 
30.0000 
30.9960 
31.9980 I 

-0.1 730 
-0.1 700 
-0.1640 - 
-0.1610 
-0.1540 
-0.f 510 

-0.1450 
4.1380 
-0.1350 
-0.1320 
-0.1290 
-0.1230 

-0.1190 
-0.1160 

33.0ooo 1 -0.1130 
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Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK Date: 14.11.96 

EnSafelAllen & Hoshall 
935 Houston Northcutt Blvd. Suite 1 13 
M t .  Pleasant. SC 29464 

(803)-884-0029 

slug/bail test analysis 
BOCIWER-RICE'S method 

Slug Test No. 1 

NBCE-538-1 

Test conducted on: 29.10.96 

FALLING HEAD TEST 

Static water level: 0.0000 ft below datum 

Drawdown 

[fil 
-0.1070 
-0.1040 
4.1010 
-0.0970 
0.0940 
-0.0910 
0.0880 
4.0850 
-0.0850 

Water level 

t fil 
-0.1 070 
-0.1040 
-0.1 01oc - 
-0.0970 
-0.0940 
-0.091 0 
-0.0880 
-0.0850 
-0.0850 

51 
52 
53 
54 
55 

56 
57 
58 
59 

1 Pumping test duration 

is1 
34.9980 
36.9960 
39.0000 
39.9960 

40.9980 
42.9960 
43.9980 
45.0000 
46.9980 

60 
61 
62 
63 

48.9960 
51.0000 
52.9980 
54.9960 

0.0820 
-0.0780 
-0.0750 
0.0720 

64 
65 
66 
67 
68 
69 
70 
71 
72 
73 

74 
75 
76 
77 
78 
79 
80 

- 

4.0820 
-0.0780 
-0.0750 
-0.0720 

55.9480 
57.9960 
72.0000 
84.0000 - 
96.0000 

108.0000 
120.0000 
132.0000 
1 44.0000 
156.0000 
192.000Q 

204.0000 
228.0000 
252.0000 
264.0000 
276.0000 
384.0000 

-0.0690 
-0.0660 
-0.0500 
-0.0470 
-0.0340 
-0.0370 
-0.0370 

-0.0340 
-0.01 80 
4.0220 
-0.0180 
-0.0150 
-0.01 20 
-0.0090 
-0.0120 
-0.0060 

0.0030 

-0.0690 

-0.0660 
-0.0500 
-0.0470 
0.0340 
-0.0370 
-0.0310 
-0.0340 
-0.0180 

I -0.0220 
-0.01 00 
-0.01 50 
-0.0120 
-0.0090 
-0.0120 
4.0060 

i -0.0030 

I 

1 

pp 



Hydraulic conductivity [ftlday]: 28.9 

L = 8.2 ft 
b = 8.2 ft 
D = 8.2 ft (full penetration) 
Rdf=0.195ft 



EnSafdAllen 8 Hoshall 
935 Houston Northcutt Blvd. Suite 11 3 
Mi. Pleasant. SC 29464 

(803)4840029 

slughail test analysis 
BOUWER-RICE'S method 

Slug Test No. 1 

NBCE-538001 

Appendix C, Page 2 

Project: ZONE E-NAVBASE CHARLESTON 

Test conducted on: 19.10.96 

RISING HEAD TEST 

Evaluated by: TKK Date: 14. I 1.96 

Static 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 I 
12 
13 
14 
15 
16 

17 
18 
19 
20 
21 
22 
n 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 

38 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

water level: 0.0000 ft below datum 

4 

Pumping test duration 

[sl 
0.0000 
3.0000 
3.4980 
3.9960 
4.sooO 
4.9980 
5.4960 
6.0000 
6.4980 
6.9960 
7.50QO 
7.9980 
8.4960 
9.0000 
9.4980 
9.9960 

10.5000 
10.9980 
1 1.4960 
12.0000 
12.4980 
f 2.9960 
13.5000 --- 
13.9980 
14.4960 
15.0000 ---- 
15.4980 --- 
15.9960 
16.5000 
16.9980 
17.4960 
18.0000 
18.4980 
1 a . m  
19.5WO 
19.9980 
21.0000 
21.9960 
22.9980 
24.OQ00 
24.9960 
25.9980 
27.0000 
27.9960 
28.9980 
30.MMO 
30.9960 
31.9980 
33.0000 
33.9960 

Water level 

F I  
2.8000 
2.0850 
1.9620 
1 . W O  
1.8900 
1.691 0 
1.3190 
1.2020 
1 .W 
1 .OO30 
0.91 80 
0.8390 
0.7670 
0.7000 
0.6400 
0.5870 

Drawdawn 

lfil 
2.8000 
2.0850 
1.9620 
1.9660 
1.8900 
1.691 0 
1.3190 
1 .XIM 
1.0950 
1 .O030 
0.9180 
0.8390 
0.7670 
0.7000 
0.6400 
0.5870 ~ 

0.5360 
0.4920 
0.4510 
0.4130 

[ 0.3810 
0.3530 
0.3250 
0.2990 
0.2770 
0.2580 
o.nw 
0.2240 
0.2110 , 

0.1 980 
0.1860 
0.1760 

0.5360 
0.4920 
0.4510 
0.4130 
0.3810 
0.3530 

0.3250 
0.2990 
0.2770 
0.2580 1 
0.2390 
0.2240 
0.21 10 
0.1980 
0.1860 
0.1 760 

0.1 670 
0.1570 
0.1510 
0.1420 
0.1320 
0.1190 
0.11W 
0.1010 
0.0940 
0.0880 
0.0820 , 

0.1670 
0.1 570 
0.1510 
0.1420 
0.1 320 
0.1190 
O.1fOO 
0.1010 
0.0940 
0.0880 
0.0820 

0.0780 
0.0750 
0.0690 
0.0660 
0.0630 
0,0590 
0.0560 

0.0780 
0.0750 
0.0690 
0.0660 
0.0630 
0.0590 
n nccn 



EnSafelAllen 8 Hoshall 
935 Houston Nortficutt Bhrd. Suite 1 1  3 
Mt Pleasant. SC 29464 

(803)484-0029 

sluglbajl test analysis 
BOUWER-RICE'S method 

Appendix C ,  Page 3 - 
Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK 

Slug Test No. 1 

NBCE-538001 

Date: 14.1 1.96 

Test conducted on: 19.10.96 

RISING HEAD TEST 

Static water level: 0.0000 ft below datum 

5 I 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 

64 
65 
66 
67 1 

Water level 

PI 
0.0530 
0.0500 
0.0470 
0.0470 
0.0440 

0.0440 
0.0410 
0.0370 
0.0340 
0.031 0 
0.0280 
0.0250 
0.0280 
0.0250 
0.0220 
0.01 20 
0.0090 

0.0060 
0.0030 
-0.0030 

Pumping test duration 

[sl 
34.9980 
36.0000 
36.9960 
37.9980 
39.0000 
39.9960 
40.9980 
42.0000 
42.9960 
45.9960 
48.0000 
52.9980 
54.0000 
54.9960 
57.9960 
72.0000 
84.0000 

Drawdown I 
1 

[fil 
0.0530 
0.0500 1 

0.0470 
0.0470 
0.0440 
0.0440 
0.041 0 
0.0370 
0.0340 
0.0310 
0.0280 
0.0250 
0.0280 
0.0250 
0.0220 
0.0120 
0.0060 
0.0060 
0.0030 
4.0030 

68 
69 
70 

- 
. 

' 

I 

! 

96.0000 
108.0000 
156.0000 

I 



Hydraulic conductivity [ft/s]: 9.35 x 

Hydraulic conductivrty [Wday]: 8.08 

Appendtx C , Page 1 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK 

EnSafelAllen & Hoshall 
935 Houston Northcutt Blvd. Suite 11 3 
Mt. Pleasant. SC 29464 

(803).884-0029 

L = 7.0 ft 
b = 9.5 ft 
D = 9.5 R (full penetration) 
Reff = 0.145 ft 

Jug/bail test analysis 
BOUWER-RICE'S method 

Slug Test No. 1 

NBCE-542-002 

Test conducted on; 19.10.96 

t [sl 
0 100 200 300 400 500 600 700 800 900 loo0 

l o o  9 ---- j 1 ---------- - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - -  ----- ---- - - - - - 
- - - - - -, - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - > 
3 

~ ---------- ------- 
------ -- 

3 
-----+-- -- b -- 

0 

--- ---- ----- ---- ----- --- i i - - - - ~ - - - - -  --- ---- ---- ----- ----- ---- ---- ----- ----- 

--- ---- ----- ---- ----- 
--- ---- ----- ---- ----- 

P --- ---- ----- ---- ----- 
---L ---- ----- 

- - - - - - - - - - - - - - - -- - - - - - 
- - - - - - - - - - - - - - - - - + - - - - 
-* - -- -r----- -- - --------- 
- - - -- - - - - - - I - - - - - - - - 
- - - - - - - - - - - - - - - - - - - -- - - - - 

o FALLING HEAD TEST 

- 

- - - - 
- - - - - 
- - - - - 

---- 

----------L----i----- 
- - - - - 
- - - - - - 
- - - - - 

-------------------- 
------ 

-- - - A - - 
- - - - - - -- - - - - - 

----- -- 



I EnSafeIAllen 8 Hoshall I sluglbail test analysis I Appendix C, Page 2 I 
Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK 1 Date: 14.1 1.96 I 935 Houston Northcutt Blvd. Suite 113 

Mt Pleasant. SC 29464 

(803)8&1-W29 

1 Slug Test No. 1 1 Test conducted on: 19.1 0.96 1 

BOUWER-RICE'S method 

I NBCE-542-002 / FALLING HEAD TEST 1 

I Static water level: 0.0000 ft below datum I 

1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 
13 
14 
15 
16 
17 
18 
19 
M 
21 
22 
23 
24 
25 
26 

27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

Pumping test duration 

[sl 
D.MXX) 

1.9980 
2.1 960 
2.4000 
2.5980 
3.3960 
3.6000 
4.2000 
4.3980 - 
5.1960 
5.4000 
5.5980 
6.1980 
6.3960 
6.6000 
6.9960 
7.2000 
7.5960 -- 
7.8000 
7.9980 
8.4000 
8.7960 
9.0000 
9.1980 
9.3960 
9.6000 
9.7980 
9.9960 

10.3980 
10. ~ 0 0 0 r - l  

Water level 

[ftl 
-3.1000 
-3.0760 
-2.8710 
-2.8680 
-1.7490 
-1.4080 
0.691 0 
-0.7570 
-0.7000 
4.5740 
-0.51 40 
-0.4980 
-0.4950 
-0.4860 
-0.4920 
0.4830 
-0.4730 
-0.4700 
-0.4670 
-0.4600 
-0.4570 
-0.4540 
-0.451 0 
-0.4480 
-0.4450 
-0.4450 

0.4420 
-0.4380 
-0.4350 
4.4320 

-0.4320 
-0.4290 
-0.4290 
-0.4260 
4.4260 
-0.4230 
-0.4230 
-0.4190 
-0.4160 
-0.4160 --- 
-0.4130 
-0.4130 
-0.4100 
-0.4070 
-0.4040 
-0.4000 
-0.3970 
-0.3940 
-0.3910 
-0.3880 

Drawdown 

[ftl 
-3.1000 
-3.0760 
-2.8710 
-2.8680 
-1.7490 
-1.4080 
-0.691 0 
-0.7570 

ppp 

-0.7000 
-0.5740 
0.5140 
-0.4980 
4.4950 
-0.4860 
-0.4920 
-0.4830 
-0.4730 
4.4700 [ 
0.4670 
-0.4600 
-0.4570 
-0.4540 
-0.4510 
-0.4480 
4.4450 

, -0.4450 ; 

10.9980 
11.1960 
11.4000 
17.5980 
11.7960 
12.0000 
12.1980 
12.6000 
12.7980 
12.9960 
13.3980 
13.5960 
13.8000 
14.4000 
15.0000 
15.6000 
16.M00 
16.8000 
17.4000 
1 &OM30 

- -  

- 

- 

-0.4320 
pp 

-0.4290 
-0.4290 
-0.4260 
-0.4260 
-0.4230 
-0.4230 
-0.4190 

I -0.41 60 
-0.4160 
-0.4130 
-0.4130 
-0.4100 
4.4070 
-0.4040 
-0.4000 
-0.3970 
-0.3940 
-0.3910 
0.3880 

-0.4420 
-0.4380 
-0.4350 
-0.4320 

4 





Static water level: 0.0000 ft below datum ------I 

L 

I I I Pumping test duration Water level Drawdown I I 

EnSafelAllen 8 Hoshall 
935 Houston Northcutt Blvd. Suite 113 
Mt. Pleasant. SC 29464 

(80334UJX29 

slughail test analysis 
BOUWER-RICE'S method 

Appendix C, Page 4 

Project; ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK Date: 14.1 1.96 

Slug Test No. 1 

NBCE-542402 

! Test conducted on: 19.10.96 

FALLING HEAD TEST 



Hydraulic condudmy [Wday]: 12.9 

* 

L=7,0ft  
b = 9.5 ft 
D = 9.5 ft (full penetratmn) 
RetY = 0.195 ft 

EnSafeIAllen 8 Hoshall I slug/bail test analysis 
935 Houston Northcult Blvd. Suite 1 13 1 BOUWER-RICE'S m e ~ o d  

Mt. Pleasant, SC 29464 

(EU3)-8840029 

Appendlx C, Page 1 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK Date: 14.1 1.96 

Slug Test No. 1 

NBCE-542-002 

Test conducted on: 19.10.96 

t [sl 
0 50 I00 750 200 250 300 350 400 450 500 

1 o0 

lo-' 

H 

1 0-2 

1 
o RISING HEAD TEST 

Hydraulic conductivrty [Ws]: 1.49 x lo4 



EnSafelAllen B Hoshall I sluglba~l test analysis I Appendix C. Page 2 1 
I 935 Houston Northcutt Blvd. Suite 113 ' BOUWER-RICE'S method 

Mt. Pleasant. SC 29464 
Project: ZONE E-NAVBASE CHARLESTON 

(803)-8840029 Evaluated by; TKK Date: 14.1 1.96 

1 

Static water level: 0.0000 ft below datum 

Slug Test No. 1 Test conducted on: 19.10.96 

NB C E-542-002 

Pumping t s t  duration Water level Drawdown 



I EnSafelAllen 8 Hoshall / sluglbail test analysts I Appendix C, Page 3 I 

I 935 Houston Northcutt Blvd. Surte 1 13 j BOUWER-RICE'S method 

Mt. Pleasant. SC 29464 

(803)-884-0029 

Project: ZONE E-NAVBASE CHARLESTO 

I Evaluated by: TKK I Date: t 4.1 1.96 1 
I Slug Test No. 1 1 Test conducted on: 19.10.96 I 

Static water level: 0.0000 ft below datum 

Pumping test duration Water level 



I EnSafelAllen B Hoshall / sluglbail &st analysrs 1 Appendix C, Page 4 1 
I 935 Houston Northcutt Blvd. Suite 113 / BOUWER-RICE'S method 

I roject: ZONE E-NAVBASE CHARLESTON 
Mt. Pleasant. SC 29464 

I static water level: O.OOOO ft below datum I 

(mq-29 

Pumping test duration Water level Dnwdown 

Evaluated by: TKK Date: 14.1 1.96 

Slug Test No. 1 

NBCE-542-W2 

Test conducted on: 19.1 0.96 

RISING HEAD TEST 



EnSafelAllen & Hoshall 
935 Houston Northcutt Blvd. Suite 113 
hit. Pleasant, SC 19464 

(8031-884-0029 

sluglbail test analysis 
BOUWER-RICE'S method 

Slug Test No. 1 

NB CE-542-002 

Appendix C, Page 5 

Project: ZONE E-NAVBASE CHARLESTON 

Test conducted on: 19.1 0.96 

RISING HEAD TEST 

Evaluated by: TKK Date: 14.1 1.96 

Static 

151 
152 
153 
1 54 
I 55 
1 56 
1 57 
158 

water level: 0.0000 ft below datum 

Pumping test duration 

[sl 
252.ODOO 
264.0000 
276.0000 
300.0000 
312.0000 
360.0000 
384.0000 
432.0000 

-. 

--- 

Water level 

Eft] 
0.0220 
0.0180 
0.0150 
0.01 20 
0.0090 
0.0060 

. 0.0030 
0.0000 

-- 

Drawdown 

[fil 
0.0220 
0.01 80 
0.01 50 
0.0120 
0.0090 

0.0060 
0.0030 
0.0000 

-- 



Hydraulic conductivity [Rlday]: 3.91 

. f 

L = 8.2 ft 
b = 8.2 ft 
D = 8.2 fl (full penetration) 
Reff = 0.195 ft 

Appendix C, Page 1 

Project: ZONE E-NAVBASE CHARELSTON 

Evaluated by: T W  

EnSafelAllen & Hoshall 
935 Houston Northcutt Btvd. Suite 11 3 
Mt Pleasant. SC 29464 

(803)-8840029 

slughail test analysis 
BOUWER-RICE'S method 

Slug Test No. 1 

NBCE-549001 

Test mnduded on: 19.10.96 

t [sl 
0 100 200 300 400 500 600 700 800 900 loo0 

- +J ----- 5--- --- 
- _ _ _ - _ _ - _ _ _ _ _ _ _ _ _ _ _  
- - - - - - . - - - - - - - - - - - - - - - - --------- -- 

----- 
-. - - - - - - - - -. - - - - - - - - - - - - - - - - --------------- -- ----- 

- - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - --------------- 
3 

- - - - . - - - - - - - - - -. - - - - - - - - - - - - - - - - - - - - - - - - -. - - - - - - -- - - - - - 

o FALLING HEAD TEST 

Hydraulic conductivity [ft/s]: 4.52 x 10" 



( EnSafelAllen & Hoshall / sluglbail test analysis I Appendix C, Page 2 1 

I 935 Houston Northcutt Bbd. Suite 113 BOUWER-RICE'S method 
Mt Pleasant SC 29464 

Project: ZONE E-NAVBASE CHARELSTON 

(803)-884-0029 r 

Static water level: 0.0000 ft below datum -4 

I I I 

Pumping test duration Water level Drawdown 

Slug Test No. 1 

NBCE-544002 

Test conducted on' 19.1 0.96 

FALLING HEAD TEST 



Appendix C , Page 3 

Project: ZONE E-NAVBASE CHARELSTON 

Evaluated by: TKK Date: 14.1 1.96 

EnSafeIAllen & Hoshall 
935 Houston Northcutt Blvd. Suite 113 

sluglbail test analysis 
BOUWER-RICE'S method 

Mt Pleasant. SC 29464 

(803)8840029 
I 

Slug Test No. 1 

NBCE-544001 

Test conducted on: 19.1 0.96 

FALLING HEAD TEST 

Static 

51 
52 
53 

54 
55 
56 
57 
58 

59 ] 
60 - 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
n 
78 
79 i 

water level: 0.0000 Tt below datum 

Pumping test duration 

[sl 
45.0000 
46.9980 
49.9980 
51.9960 
54.0000 
57.0000 
60.0000 
72.0000 
84.0000 
96.0000 

108.0000 
120.0000 
132.0000 
144.0000 
156.0000 
168.0000 
180.0000 
192.0000 
204.0000 
216.0000 
228.0000 
240.0000 
252.0000 
264.0000 
288.0000 
3W.0000 
324.ooo0 
336.MXX1 
360.0000 

80 
81 

-0.0370 

-0.0340 

Water level 

Iff1 
-0.1850 
-0.1820 
4.1790 
-0.1760 
-0.1730 
4.1700 
-0.1670 
-0.1510 
-0.1410 
0.1290 
4.1220 
-0.1130 
-0.1 070 
0.lOOO 
-0.0940 

384.0000 
408.0000 I 

1 I 

-0.0370 
-0.0340 

-0.0910 

Drawdown 

[f'l 
-0.1 850 
-0.1820 
-0.7790 
-0.1760 
-0.1730 
-0.1700 
-0.1670 
-0.1510 
-0.1410 
-0.1290 
-0.1220 
-0.1130 
-0.1070 
-0.1000 
4.0940 
-0.0910 1 

-0.0390 
-0.0280 
-0.0250 
-0.0220 
-0.0180 
-0.0120 

4.0850 
0.~810 
-0.0750 
-0.0720 
-0.0690 
4.0660 
-0.0630 
4.0590 
-0.0530 
0.0500 
-0.0470 
-0.0440 
-0.0400 

82 
83 
84 

85 
86 
87 

I 
I 

-0.0850 
i 4.0810 
, -0.0750 

-0.0720 
-0.0690 
-0.G660 
-0.0630 
-0.0590 
-0.0530 
-0.0500 
-0.0470 

, -0.0440 
-0.0400 

432.0000 1 -0.031 0 
468.0000 ~ -0.0280 
492.0000 
516.0000 
588.0000 
7M.0000 

-0.0250 
-0.0220 
-0.01 80 
4.01 20 

- 



EnSafelAllen 8 Hoshall sluglbail test analysis Appendix C, Page 1 

935 Houston Northcutt Blvd. Suite 1 13 BOUWER-RICE'S method 
Project: ZONE E-NAVBASE CHARLESTON 

Mt Pleasant, SC 29464 

(803)8840029 Evaluated by: TKK 

Slug Test No. 1 Test conducted on: 19.10.96 

NBCE-549001 

I------+ I 

1 
t [El t 

0 200 400 600 800 1000 1200 1400 1600 1800 2000 
"--------t ---------+ j ---- ---- - ----- - - -----++----- .------ ---- 

-+- --- ---- 
- - - - - . A - - - - - - - - - - - - - - -, - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - 

- --- - ---- 
- - - - -. - - - - - - - - - - - - - - - - - - - - - - - + - - - - - 

. --- 

3 

o RISING HEAD TEST 

Hydraulic conductivity [ft/s]: 2.74 x 

Hydraulic conductivity [PUday]: 2.37 

L = 8.2 ft 
b = 8.2 ft 
D = 8.2 ft (full penetration) 
Reff= 0.195ft 



EnSafeIAllen 8 Hoshall 
935 Houston Northcut! Blvd. Suite 11 3 
Mt. Pleasant. SC 29464 

(803)454-0329 

slugbail test analysis 
BOUWER-RICE'S method 

Slug Test No. 1 

NBCE-544001 

Appendix C, Page 2 

Project: ZONE E-NAVBASE CHARLESTON 

Test conducted on: 19.10.96 

RISING HEAD TEST 

Evaluated by: TKK Date: 14.1 1.96 

1 

3 1 8.1960 0.6670 0.6670 
32 8.4000 0.6580 0.6580 
33 8.5980 0.6480 0.6480 
34 8.7960 0.6393 0.6390 
35 9.0000 0.6260 0.6260 
36 9.1980 0.61 70 0.6170 
37 9.3960 0.6100 0.61 W 
38 9.6000 0.6010 0.6010 
39 S.7960 0.5910 0.5410 
40 9.9960 0.5820 m 0.5820 
41 10.2000 0.5730 0.!5730 
42 10.3980 0.5660 0.5660 -~ - - 

43 10.5960 0.5570 0.5570 - -  
44 10.8000 0.5470 0.%70 
45 10.9980 0.541 0 0.5410 
46 11 .I960 0.5320 0.5320 
47 11.4OOO 0.5250 0.5250 
48 11.5980 0.51 60 0.5160 
49 1 1.7960 0.5090 0.5090 
50 12.0000 0.5000 0.5000 

Drawdown 

P I  
1.5620 
1.2660 
1.1020 
1.1590 
I .0710 
0.9890 
0.9630 
0.9380 
0.9410 
0.91 30 
0.91 00 
0.891 0 
0.8780 
0.8660 
0.8500 
0.8400 
0.8250 
0.8120 
0.7990 
0.7900 
o .mo 
0.7650 
0.7520 
0.7400 
0.7300 
0.71 80 
0.7080 
0.- 
0.6890 
0.6770 

Water level 

[fil 
1.5620 
1.2660 
l.1OM 
1.1590 
1.0710 
0.9890 
0.9630 
0.9380 
0.9410 
0.9130 
0.91 DO 
0.8910 
0.8780 
0.8660 
0.8500 
0.8400 
0.8250 
0.8120 
0.7990 
0.7900 
0.7770 

- - - - ---- 
0.7650 
0.7520 1 

0.7400 
0.7300 
0.7180 
0.7080 
0.6950 
0.6890 
0.6770 

Static 

- 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 - 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

water level: 0.0000 ft below datum 

Pumping test duration 

bJ 
0.0000 
1.8000 
1.9980 
2.4000 
2.7960 
3.1 980 
3.3960 
3.6000 
3.7980 
3.9960 
4.M00 
4.3980 
4.5960 
4.8000 
4.9980 
5.1960 
5.4000 
5.5980 
5.7960 
6.0000 
6.1980 
6.3960 
6.6000 
6.7980 -- 
6.9960 
7.2000 
7.3980 
7.5960 
7.8000 
7.9980 



EnSafelAllen 8 Hoshall 
935 Houston Northcutt Btvd. Suite 113 
Mt. Pleasant. SC 29464 

E w a t e r  level: 0,0000 ft below datum 

slughaif test analysis 
BouWER-RICE'S method 

Slug Test No. 1 

NBCE-549001 

I I Pumping test duration 

Test conducted on: 19.1 0.96 

RISING HEAD TEST 

Water level I Drawdown 



EnSafelAllen 8 Hoshall sluglbail test analysis Append~x C, Page 4 

935 Houston Northcutt Blvd. Suite 113 BOUWER-RICE'S method 
Project ZONE E-NAVBASE CHARLESTON 

Mt Pleasant. SC 29464 

(aOg9e4w29 i Evaluated by: TKK Date: 14.1 1 .% 

Slug Test No. 1 Test conducted on: 19.10.96 

NBCE-544001 RISING HEAD TEST 

Static water level: 0.0000 ft below datum 

Pumping test duration Water level Drawdawn 

[sl P I  Iftl 
101 30.9960 0.2200 0.2200 
102 31.9980 0.21 30 0.21 30 
103 33.0000 0.2100 0.21 00 
104 33.9960 0.2070 0.2070 
105 34.9980 0.2040 0,2040 
106 36.0000 0.2010 O . M l O  

1 07 36.9960 0.1940 0.1940 
108 37.9980 0.1910 0.1910 
1 09 39.0000 0.1880 0.1880 
110 39.9960 0.1850 0.1850 
Ill 40.9680 0.1850 0.1850 
112 42.0000 0.1820 0.1820 
11 3 42.9960 0.1790 0.1790 
t14 43.9980 0.1790 0.1790 
115 45.0000 0.1 750 0.1 750 
116 45.9960 0.1720 0.1720 
117 46.9980 0.17M 0.1720 
118 48.0000 0.1690 0.1690 
119 48.9960 0.1690 0.1690 
120 49.9980 0.1660 0.1660 
121 51.0000 0.1630 0.1630 
1 22 52.9980 0.1600 , 0.1600 
123 54.9960 0.1560 0.1560 

P d- 

1 24 57.0000 0.1530 0.1530 
1 25 58.9980 0.1500 0.1500 
126 72.0000 0.1310 0.1310 -- 
I 27 &.ow0 0.1190 0.1190 
128 96.0000 0.1090 0.1090 
1 29 108.0000 0.1030 0.1030 
130 120.0000 0.0970 0.0970 
131 132.0000 0.0900 0.0900 - 
I 32 i ~ ~ . o o o ~  j 0.0870 0.0870 
1 33 156.0000 1 0.0810 0.0810 
1 34 168.0000 ~ pp - 

0.0780 0.0780 
1 35 1 B0.0000 0.0750 0.0750 
1 36 192.0000 0.071 0 0.07tO 
137 204.0000 0.0680 0.0680 - 
738 21 6.0000 0.0650 0.0650 
1 39 228.0000 0.0620 0.0620 - 
140 ]240.0000--p 0.0590 O.OS90 
141 264.0000 0.0560 0.0560 
142 276.0000 0.0520 0.0520 
1 43 288.0000 0.0490 0.0490 
1 44 312.0000 0.0460 0.0460 
1 45 336.0000 0.0430 0.0430 
146 360.0000 0.0400 0 . m  
147 396.0000 0.0370 0.0370 
1 48 432.0000 0.0340 0.0340 
1 49 456.0000 0.0300 0.0300 
150 51 6.0000 0.0270 0.0270 



EnSafelAllen B Hoshall 
935 Houston Northcutt Btvd. Suite 11 3 
~t Pleasant. sc 29464 

(003)484-0329 

slug/bail test analys~s 
BOUWER-RICE'S method 

Appendix C, Page 5 

Project: ZONE E-NAVBASE CHARLESTO 

Evaluated by: TKK 

Slug Test No. 1 

N BCE-549-001 

Date: 14.1 1.96 

Test conducted on: 1 9.10.96 

RISING HEAD TEST 

+ 
Static water level: 0.0000 ft below datum 

Drawdown 

[ft] 
0.0240 
0.0210 
0.0180 
0.0150 

1 0.01 20 

I 

Water level 

Ifil 
0.0240 
0.0210 
0.0180 
0.0150 
0.0120 

151 
152 
1 53 
1 54 

155 

Pumping test duration 

is1 
540.0000 
840.0000 
960.0000 

1320.0000 
1560.0000 

- 

i 
--. 

--- 
1- 

-. 

-- 



Hydraulic condudvtty [Wday]: 4.71 x IF -1  

Appendix C, Page I 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK 

EnSafelAllen & Hoshall sluglbait test analysis 
935 Houston Northcutt Bbd. Suite 113 1 BouWER-RICE'S method 
Mt Pleasant. SC 29464 ! 
(803)884-0029 , 

Slug Test No. 1 I Test conducted on: 20.10.96 

NBCE-566-001 

t [sl 
0 300 600 900 1200 1500 1800 2100 2400 2700 3000 

3 

0 

f 

o FALLING HEAD TEST 

Hydraulic conductrvi [Ws]: 5.45 x lod  

l o o 0  

- - - - - -. 
) 

- - - - - - 
--- 

---- 

---- 

- - - - - 

- - - - -. 

----- 

- - - - - 
~ 

. - - - - - 

----- 

- - - - - 

. - - - - - 

-- - - - - - 
- - - - - - 

- - - - - 

+ - - - - - 

-- - - - - - 
-- 

L 

-- - - - - - 

- - - - - - 

----- --- 

-- 
- - - - - 

- - - -- - 

---- 
- - - - - 

- - - - - 



I EnSafelAllen & Hoshalf I sluglbail test analysis I Append~x C, Page 2 1 
935 Houston Northcutt Bbd. Suite t 13 
Mt Pleasant, SC 29464 

(so3)-eesoozQ 

I 

Static water tevel: 0.0000 ft below datum I 

BOUWER-RICE'S method 
Project: ZONE E-NAVBASE CHARLESTON 

I I I 

Pumping test duration Water level Drawdawn 

Slug Test No. 1 

NBCE-56-f 

Test conducted on: 20.10.96 

FALLING HEAD TEST 



Appendix C, Page 3 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK Date: 14.1 1.96 

EnSafeIAllen & Hoshall sluglbail test analysis 
935 Houston Northcult Blvd. Suite 173 , BOUWER-RICE'S method 
Mt Pleasant, SC 29464 

(8033-9 

Slug Test No. 1 

NBCE-566-001 

Test conducted on: 20.10.96 

FALLING HEAD TEST 

1 I 

I 

Water level 

Ifil 
-0.2580 
-0.2550 
-0.2520 
-0.2490 
0.2460 

-0.2430 
-0.2400 
-0.2360 
-0.2330 
-0.2300 
-0.2270 
0.2290 
-0.221 0 
-0.21 70 
0.2080 
-0.1 920 
-0.1830 
-0.1760 
4.1670 
-0.1610 
-0.1540 
-0.1480 
-0.1420 

-0. 1 380 
-0.1320 
0.1290 
-0.1260 
-0.1200 
4.1200 
0.Z1 W 

Static 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
82 
63 
64 
65 
66 

67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
n 
78 
79 
80 

Drawdawn 

[fil 
1 4.2580 
1 4.2550 

-0.2520 
-0.2490 
-0.2460 
-0.2430 

81 -0.1 070 

water level: 0.0000 ft below datum 

Pumping test duration 

[sl 
360.0000 
372.0000 
384.a000 
396.00[)(3 

408.0000 
432.0000 
444.0000 
456.0000 
492.0000 
504.MXX) 

528.0000 
552.0000 
576.0000 
600. M300 
720.0000 
840.0000 
960.0000 

1080.0000 
1200.0000 
1320.0000 
1440.0000 
1560.0000 
1680.0000 
1800.0000 
1920.0000 
M40. 0000 
216o.ooo0 
T280.0000 
2400.0000 
2760.0000 

P 

- 

1 I 

- - 

-0.2400 
1 0.2360 

-0.2330 
-0.2300 

1 -0.2270 
-0.2240 
4.2210 

- -0.2170 
-0.2080 
-0.1920 
-0.1830 
-0.1760 
-0.1670 
-0.1610 
-0.j540 
-0.1 480 
-0.1420 
-0.1380 
-0.1320 
-0.1290 
-0.1260 
0.1200 
-0.1200 
0.1100 
-0.1070 

1 
1 

1 

I 
1 
1 
1 
1 

1 



Hydraulic conductivity [Wday]: 1.86 

r 

L = 8.7 ft 
b = 8.7 ft 
D = 8.7 ft (full penetration) 
Reff= 0.195ft 

1 

EnSafelAllen & Hoshall 1 sluglbail test analysis 
935 Houston Northcutt Blvd. Suite ? 1 3 BOUWER-RICE'S method 

MI. Pleasant, SC 29464 

(803)884-0029 

Appendix C, Page 1 

Project: Z O N E  E-NAVBASE CHARLESTON 

Evaluated by: f KK 

Slug Test No. 1 1 Test conducted on: 20.10.96 
I 

NBCE-56WOf 1 
t [sl 

0 100 200 300 400 500 600 700 800 900 1000 

1 o0 

! 
- - - - - - - - - - -- - - - - - 
- - - - - - - - - - -- - - - - - 
- - - - A - - - - - - - - - - - - 
- - - - - - - - - - -- - - - - - 
- - - - - - - - - - - - - - - 
---------- ----- 

3 -----b---- ----- 

---------- 

---- --.--------L-d----------------------- 

I 
10-2  : C -- ----- - ---- 

& 
- - - - - -. - - - - - - - - - - - - - - -. a - - - - 

i ----,----- LIIII::L:IIIIIIIZ 
- - - - - -. 

I 0-3 
o RISING HEAD TEST 

Hydraulic conducttvrty [ft/s]: 2.15 x 

- - - - - - - - - - -- - ---- ---- * - 1  1 1 i 0 



r 
Appendix C, Page 2 

Project: ZONE E-NAVBASE CHARLESTON 
I 

EnSafelAllen B Hoshall 
935 Houston Northcutt Btvd. Su~te ? 1 3 
Mt. Pleasant, SC 29464 

(saJ)-sseoO29 

1 

Static water level: 0.0000 ft below datum 

sluglbail &st analysis 
BOUWER-RICE'S method 

NBCE-566-DOl 

I I Pumping test duration 

Evaluated by: TKK 

I 

RtSlNG HEAD TEST i 
I 

Water level 

Date: 14.t1.96 i 
Slug Test No. 1 Test conducted on: 20.10.96 ! 

I 



I 

EnSafelAllen 8 Hoshall sluglbail test analysis Appendix C, Page 3 1 
I 935 Houston Northcutt Blvd. Suite 11 3 BOUWER-RICE'S method 

Mt Pleasant. SC 29464 
Project: ZONE E-NAVBASE CHARLESTON 

1 ( 8 0 3 1 ~ 2 9  I I Evaluated by: TKK 1 Date: 14.1 1.96 1 
Slug Test No. 1 i Test conducted on: 20.10.96 

I 

NBCE-!%6-001 1 RISING HEAD TEST 

I 

1 Static water level: 0.0000 fl below datum I 

I !  Pumping test duration Water level Drawdown I 



Appendix C, Page 4 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK Date: 1 4.1 1.96 

.. 
EnSafelAllen & Hoshall 
935 Houston Northcutt Btvd. Suite 1 1  3 
Mt Pleasant, SC 29454 

(803)-8860029 

stuglbail test analys~s 
BOUWER-RICE'S method 

Slug Test No. 1 
A 

NBCE-566-001 

Test conducted on: 20.10.96 

RISING HEAD TEST 

Static water level: 0.0000 R bdow datum 

Water level 

[fil 
0.0500 
0.0470 

101 
102 

Drawdown Pumping test duration 

[sl 
468.0000 
480.0000 

[A1 
0.0500 
0.0470 

103 
104 
105 

106 
107 
108 

i 

516.0000 
540.OWO 

552.0000 
576.0000 
600.0000 
720.0000 

0.0440 1 0.04.40 

109 840.0000 0 . m  0.0060 
110 960.0000 -0.0030 4.0030 

I 

I 

I 

I 

1- 

0.0410 
0.0370 
0.0340 
0.0310 
0.0180 

- 

- 

0.0410 
0.0370 

0.0340 
0.0310 
0.0180 



Hydraulic conductivrty [ftlday]: 14.5 

I 

Appendix C, Page 1 

Project: ZONE E-NAvBASE CHARLESTON 

Evaluated by: TKK Date: 15.1 1.96 

EnSafeIAllen 8 Hoshall 
935 Houston Northcutt Bhrd. Suite 11 3 
bit. Pleasant, SC 29464 

(803)8846029 

1 

Slug Test No. 1 I Test conducted on: 22.10.96 

NBCE-570403 

t Is1 
0 50 100 150 200 250 300 350 400 450 500 

to0 

10-I 

1 o - ~  

10" 
o FALLING HEAD TEST 

Hydraulic conducttvtty [Ws]: 1.68 x lo4 

sluglbail test analys~s 
BOUWER-RICE'S method 



EnSafelAllen 8 Hoshall I sluglbail test analysis I Appendix C, Page 2 1 1 
I 935 Houston Northcutt Blvd. S u b  1 13 I BOUWER-RICE'S method 

~ t .  Pleasant. sc 29464 
Project: ZONE E-NAVBASE CHARLESTON 

I 
(803)8860029 

1 

Static water level: 0.0000 R below datum < 

Evaluated by: TKK Date: 15.1 1.96 i 

NBCE-57W3 

Pumping test duration Water level Drawdown 

Slug Test No. 1 1 Test conducted on: 22.10.96 I 

FALLING HEAD TEST A 
I 
1 



1 

I 

Static water level: 0.0000 ft below datum 

Appendix C, Page 3 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK Date: 15.1 1.96 

EnSafeIAllen i% Hoshall 
935 Houston Northcutt Blvd. Surte 11 3 
Mt. Pleasant, SC 29464 

(803)8840029 

51 
52 
53 
54 
55 

sluglbail test analysis 
BOUWER-RICE'S method 

Slug Test No. 1 / Test conducted on; 22.10.96 I 

Drawdown Pumping test duration 

NBCE-570603 

Water level 

Is1 
04.0000 
96.0000 

1080000 
120.0000 
132.0000 

FALLING HEAD f EST 

I 

tftl 
-0.o400 
0.0300 
0.03130 
0 om 
-0.0200 

tftl 
-0 0400 

-0.0300 
0 0300 
-0.0200 
-0.0200 

I 

I 

i 

4 

1 



Hydraulic conductivity [Wday]: 18.0 

EnSafelAllen 8 Hoshall 
935 Houston Northcutt Blvd. Suite 11 3 
Mi Pleasant, SC 29464 

(803)8840029 

L = 8.45 ft 
b = 8.45 ft 
D = 8.45 R (full penetration) 
Ref f=  0.195ft 

slugbail test analysis 
BoUWER-RICE'S method 

Slug Test No. 1 

NBCE-570403 

Appendix C, Page 1 

Project: ZONE E-NAVBASE CHARLESTON 

Test conducted on: 22.10.96 

Evaluated by: TKK 

t [sl 
0 30 60 90 1M 150 180 21 0 240 270 300 

------ - --------- ---- 
- - - - . - - - - - - - - - -. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
---- ~ + ---+---- ----- 

-- ----- 

-3 ---- 

--g ---,----- L ---- - - -- 
8 

- - - - - - - - - - - - - - - -- - - - - - - - - -- - - - - - - - - - - - - - 

- - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
------- --- 

2 
C 

----: 

- - - - - - - - - - - 

0 

1 u3 
o RlSlNG HEAD TEST 

Hydraulic conductivity [ft/s]: 2.08 x lo4 

Date: 15.1 1.96 



I Appendix C, Page 2 1 
- 

EnSafeIAllen 8 Hoshall 
935 Houston Northcutt Btvd. Suite 11 3 

Mt Pleasant. SC 29464 

(aO3)m-wzs 

sluglbail test analysis 
BOUWER-RICE'S method 

I Static water level: 0.0000 fl below datum I 

Slug Test NO 1 

NBCE-57W3 

Pumping test duration Water level Drawdown 

Test conducted on. 22.10.96 1 
RISING HEAD TEST 

P 
I 



1 

EnSafelAllen & Hoshall slughail test analys~s Appendrx C, Page 3 
935 Houston Northcutt Btvd. Suite 11 3 BOUWER-RICE'S method Project: ZONE E-NAVBASE CHARLESTON 
Mt. Pleasant, SC 29464 

(803)-884-0029 Evaluated by: TKK Date: 15.1 1.96 

Slug Test No. 1 / Test canducted on: 22.1 0.96 

NBcE-57o-003 RISING HEAD TEST -I 

Static water level: 0.0000 ft below datum 

Pumping test duration Water level Drawdown I 
1 I I 

lfil [Rl Is1 1 - 
51 36.0000 0.0620 0.0620 

52 36.9960 0.0590 0.0590 
53 3 9 . m  0.0560 0.0560 
54 40.9980 0.0530 1 0.0530 
55 42.9360 O.OS00 0.0500 - 
56 7 0.0470 ---- 
57 48.0000 0.0430 0.0430 
58 49.9980 0.0400 0.0400 
59 52.9980 0.0370 0.0370 
60 55.9980 0.0340 0.0340 
61 60.0000 0.0310 1 0.031 0 
62 72.0000 0.0280 1 0.0260 

- - 
63 84.0000 0.0210 0.0210 
64 96.0000 0.0150 1 o m 0  
65 108.0000 0.0120 1 0.0120 
66 144.0000 0.0090 1 0.0090 
67 156.0000 0.0090 0.0090 
68 180.0000 0.0060 1 0.0060 
69 264.0000 0.0030 1 0.0030 

I 

! 

---- 

I 



Hydraulic conductivrty [ftls]: 5.49 x 

Hydraulic conductivrty [Wday]: 4.74 

Appendix C. Page 1 

Project: ZONE E-NAVBASE CHARLESTON 
.. 
Evaluated by: T. Kafk Date: 15.1 1.96 

L 

EnSafelAllen & Hoshall 
935 Houston Northc~rtt Blvd. Suite 113 
Mt Pleasant. SC 29464 

(803)-8&1-0029 

L = 5.3 ft 
B = 7.9ft 
D = 7.9 fi (full penetration) 
Reff = 0.195 ft 

sluglbaif test analysis 
BOUWER-RICE'S method 

Slug Test No. #l 

NBCE-572-001 

Test conducted on: 20.1 0.96 

t Is1 
0 100 200 300 400 500 600 700 800 900 1000 

E 

o FALLING HEAD TEST 

! 



I EnSafelAllen & Hoshall I sluglbail test analysis 1 Appendix C, Page 2 I 
I 935 Houston Northcutt Blvd, Suite 11 3 I BOUWER-RICE'S method 

Mt. Pleasant, SC 29464 
Project: ZONE E-NAVBASE CHARLESTON 

( (803)-884-W29 I Evaluated by: T. ~ a f k d  Date: 15.11.96 1 

Static water levml: 0.0000 ft below datum 

Pumping test duration Water level Drawdawn 

Slug Test No $1 

N BCE-572QOl 

Test conducted on: 20.10.96 

FALLING HEAD TEST 



1 EnSafelAllen & Hoshall I sluglbail test analysis I Appendix C ,  Page 3 11 

I Static water level: 0.0000 R below datum j 

935 Houston Northcutt Blvd. Suite 11 3 
Mt Pleasant. SC 29464 

(803)-884-0029 

Pumping test duration Water level Drawdown I ~l 

BOUWER-RICE'S method 
Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: T. Kafk Date: 15.1 1.96 

Slug Test No. #I 

NBCE-572-001 

1 Test conducted on: 20.10.96 

FALLING HEAD TEST 



hit. Pleasant. SC 29464 

1 
1 

I 

1 

- 



Hydraulic conductivity [&/day]: 1 4.9 

EnSafelAllen & Hoshall 
935 Houston Northcutt Blvd. Suite 11 3 
Mt. Pleasant, SC 294M 

(BOJ)-29 

L = 5.3 ft 
b = 7.9 ft 
D = 7.9 ft (full penetration) 
Reff = 0.195 ft 

sluglbait test analysis 
BOUWER-RICE'S method 

Appendix C ,  Page 1 

Project; ZONE E-NAVBASE CHARLESTON 

Evaluated by: T. Kafk 

Slug Test No. #1 

NBCE-572Mll 

Test conducted on: 20.1 0.96 

t [sl 
0 50 100 150 200 250 300 350 400 450 500 

-1 -- - - - - -, - - - - - - - - - - -- - - a - - - -. - - - - - - - - - - -- - - - - - -* - - - - - - - - - - - - - - - -- - - - - - 
- - . - - - - - - - - - - -- - - - - - - -- - - - - -. - - - - - - -- - - - - + 

- - . - - _ _ _ _ _ _ _ - _ - - - - - 6 _ -  --------------- ---- - ----- 
- - - &. - - - - - - - - - - - - - - - - -. - - - - - - - - -- - , - -+ - - - - - 

- ----- 

--- - 

- - . - - - - a - - - A - -- + - - - + - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - 
0 

0 

10-1 ---$ ----- iL ----- ---*--.-----.- ----- - - ---*dr 
- - - - . - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

_----_----- ------- ---- 

o RISING HEAD TEST 

Hydraulic conducttwty [Ws]: 1.72 x l o 4  



- 

EnSafelAllen & Hoshall sluglbail test analysis Appendix C, Page 2 1 

1 (803)884-0029 I ( Evaluated by: T. ~ a f k d  Date: 15.1 1.96 1 I I 935 Houston Northcutt Blvd. Suite 1 13 I BOUWER-RICE'S m a d  

Mt. Pleasant. SC 29464 

I Slug Test No. #1 1 Test conducted on: 20.10.96 I I 

Project: ZONE E-NAVBASE CHARLESTON 

I 

Static water level: 0.0000 ft below datum I I 

1 
- 

NBCE-572-001 RISING HEAD TEST I 
I Pumping test duratibn Water level Drawdawn 

1.9470 
1.5690 
1.4210 
1.4OEO 
t ,351 0 
1.3800 
1.3610 
1.3550 
1.3390 
1.3230 
1.3170 
1.3070 
1.2920 
1.2760 
1.2600 
1.251 0 
1.2380 
1.2250 
1.2130 
1.1880 

1.1750 
1.1650 
f .I530 
1 .I400 
1 .I280 
1.1150 
1.1020 
1.0900 
1.0770 
1.0680 
1 .E50 -,- 
1.0430 

1.0300 

1.0210 
1.0080 
0.9950 
0.9860 
0.9730 
0.9610 
0.9510 
0.9390 
0.9290 
0.91 70 
0.9070 
0.8940 
0.8850 
0.8720 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

18 
19 
20 
21 
22 
n 
24 
25 
26 
27 
28 
29 
30 
3 1 
32 
33 
34 
35 

36 
37 
38 

39 
40 
41 

42 
43 
44 
45 
46 
47 
48 
49 
50 

1.9470 
1.5690 
1.421 0 
1 .4080 
1.351 0 
1.3800 
1.3610 
1.3550 
1.3390 
1.3230 
1.3170 
1.3070 
1.2920 
1.2760 
1.2600 
1.251 0 
1.2380 
1.2250 
1.2130 
?.I880 

, t . 1 7 ~  
1 .I650 
1.1530 

1 2.4000 
2.5980 
2.7960 
3.0000 
3.1980 
3.3960 - 
3.6000 
3.7980 
3.9960 
4.2000 
4.3980 
4.5960 
4.8000 
4.9980 
5.1960 
5.4000 
5.5980 
5.7960 
6.0000 
6 .1M 

6.3960 
6.6000 
6.7980 
6.9960 
7.2000 
7 . w  
7.5960 ! 

7.8000 
7.9980 
8.1560 
8.4000 
8.5980 
8.7960 
9.0000 
9.1 980 
9.3960 
9.6000 
9.7980 
4.9960 

1O.MOo 
10.3980 
10.5960 
10.8000 
10.9980 
11.1960 
fl.4UN 
11.5980 
1f.7960 

1.1400 
1.1280 
1.1150 
1 .I020 
1 .0900 
1 .on0 
1.0680 
1.0550 
1.0430 
1.0300 
'I .0210 
1.0080 
0.9950 
0 . g m  
0.9730 
0.9610 

0.9510 
0.9390 
0.9290 
0.9170 
0.9070 
0.8940 
0.8850 
0.8720 
n a n n  

- 



Appendix C, Page 3 

Project: ZONE E-NAVBASE CHARLESTON 

EnSafelAllen 8 Hoshall 
935 Houston Northcult Blvd. Surte 113 

sluglbail test analysis 
BOUWER-RICE'S method 

i 
Mt. Pleasant, SC 29464 ! 
(803)-884-0029 I 

Slug Test No. #1 Test conducted on: 20.1 0.96 

NBCE-572401 I RISING HEAD TEST 

- 

- 

pp 

Drawdown 

[fi? 
0.8530 
0.8410 

1 0.831 0 
0.8220 
0.8090 

1 0.8000 
1 0.7900 

0.781 0 
0.7680 
0.7590 
0.7490 
0.7400 
0.7310 
0.7210 
0.7120 
0.6990 
0.6900 
0.6800 
0.6710 
0.6640 
0.6550 
0.6460 
0.6360 
0.6270 
0.61 70 

Water level 

[RI 
0.8530 
0.8410 
0.6310 
0.8220 
0.8090 
0.8000 
0.7900 
0.781 0 
0.76W 
0.7590 
0.7490 
0.7400 
0.7310 

[ 0.7210 
0.7120 
0.6990 
0.6900 
0.68W 
0.6710 
0.6640 
0.6550 
0.6460 
0.6360 
0.6270 
0.6170 j 

Static 

51 
52 
53 
54 
55 
56 

57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 - 
71 
72 
73 
74 
75 

water level: 0.0000 ft below datum 

Pumping test duration 

[sl 
12.W00 
12.1980 
12.3960 
12.6000 
12.7980 
12.9960 
13.2000 
13.3980 
13.5960 
13.8000 
13.9980 
t4.1960 
14.4000 
14.5980 
14.7960 
15.0000 
15.1 980 

15.3960 
15.6000 
15.7980 
15.8960 
16.2000 
16.3980 
16.5960 
16.8000 

76 
77 
78 
79 
80 
8t 
82 
83 
a4 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 

16.9980 
17.1960 
17.4MX1 
17.5980 
17.7960 
18.0000 

1 18.1980 
18.3960 
18.6000 
18.7980 
18.9960 
19.2000 
19.3980 
19.5960 
19.8000 
19.9480 
21.0000 
21.9960 
22.9980 
24.0000 
24.9960 
25.9980 
27.0000 
27.9960 
28.9980 

0 .6W 
0.5980 
0.5890 
0.5820 
0.5730 
0.5640 
0.5570 
0.5480 
0.5380 
0.5320 
0.5230 
0.51 60 

0.5070 
0.4970 
0.4910 
0.4820 
0.4440 
0.4030 -.-- 
0.3680 
0.3340 
0.3050 
0.2770 
0.2520 
0.2290 
0.2070 

0.6080 
0.5980 
0.5890 
0.5820 
0.5730 
0.5640 
0.5570 
0.5480 
0.5380 
0.5320 
0.5230 
0.5160 
0.5070 
0.4970 
0.491 0 
0.4820 
0.4440 
0.4030 

0.3680 
0.3340 
0.3050 
0.2770 
0.2520 
0.2290 
0.2070 





Hydraulic conductivity [Wday]: 5.54 

L = 5.9 ft 
b = 7.9 ft 
D = 7.9 ft (full penetration) 
Reff = 0.195 ft 

Appendix C, Page 1 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: T Kafka 

. 
EnSafeIAllen & Hoshall 
935 Houston Northcutt Blvd. Suite 11 3 
Mt. Pleasant. SC 29464 

(803)-684-0329 
+ 

sluglbail test analysis 
BOUWER-RICE1s method 

i 

1 

! 

Slug Test No. #2 

NBCE-572-001 

Test c o n d u d  on: 17.03.97 

t Is1 
0 100 m 300 400 500 600 700 800 900 lo00 

,oO 5- - -  - -- - - - -- -- - - -- - ---- ----- --- - - - - - . - - - - - - - - - - -- - - - - -. - - - - - ---------- - -- - ---------- ---- -- - ---- --------- - -- 
----- ------- 

> --- ----------------- 
> 

---- ---- ----- ---- ---- ----- ---- ----- z ---- :I ---- I: ----- 1 ---- :II---: ----- 1 ---- :III--- 
-- -- -- 

- - - - - - - - - - - - - - - - - - - - - - A  - 
0 

E 

1 0-2 - - - - - -. - - - - - - - - - - - - . - - - - - - - - - - -- - 
- - - - - - - - - - - - - - - - - - A - - - - - - - . - - - - - --- 

- - - - - - . - - - - - 
- - - - - - - - - A - 
- - - - - - - a - 

1 04 
o FALLING HEAD TEST 

Hydraulic conductivity [ftfs]: 6.41 x f o - ~  



I 
Appendix C, Page 2 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: T Kafka Date: 18.03.1 997 

EnSafelAllen 8 Hoshall 
935 Houston Northcutt Blvd. Suite 11 3 
Mt Pleasant. SC 29464 

(80338840029 

sluglbail test analysis 
BOUWER-RICE'S method 

a 
< 

Slug Test No. A2 

NBCE-572-001 

Test conducted on: 17.03.97 

FALLING HEAD TEST 

i 
I 

Static 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
n 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
- 
34 

I 

Water level 

R 
3.1120 
2.8090 
1.3630 
1.3380 
0.7510 
0.5360 
0.4260 
0.3970 
0.3780 
0.3630 
0.3500 
0.3410 
0.3280 
0.31 90 
0.3120 
0.3030 
0.2960 
0.2900 
0.2870 
0.281 0 
0.2740 
0.2710 
0.2680 

0.2650 
0.2620 
0.2590 
0.2550 
0.2520 
0.2490 
0.2460 

0.2430 
0.2430 
0.2400 

- 
0.24W 

water level: 0.0000 ft belnv datwn 

Pumping test duration 

Is1 
0.0000 
0.9960 
1.5000 
1.99BO - 
2.4960 
3.MMO 
3.4980 
3.9960 
4.5000 
4.9980 
5.4960 
6.0000 
6.4980 
6.9960 
7.5000 
7.9980 
8.4960 
9.0000 
9.4980 
9.9960 

10.5000 
10.9980 
11.4960 
12.0000 
f 2.4980 
12.9960 
13.5000 
13.9980 
14.4960 
15.0000 
f5.4980 
15.9960 
16.5000 
16.9980 

. 

Drawdown 

PI 
1 3.7120 

2.8090 
1.3630 
1.3380 
0.751 0 
0.5360 
0.4260 
0.3970 
0.3780 
0.3630 
0.3500 
0.3410 
0.3280 
0.31 90 
0.3120 

1 0.3030 
0.2960 
0.2900 
0.2870 
0.2810 
0.2740 
0.2710 
0.2680 
0.2650 
0.2620 
0.2590 
0.2550 
0.2520 
0,2490 
0.2460 
0.2430 
0.2430 
0.2400 - r 0.2400 

! 
.i 
! 

I 

35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

45 
46 
47 
48 
49 
50 

17.4960 
18.0000 
78.4980 
18.9960 
19.5000 
19.9980 

0.2370 
0.2330 
0.2330 
0.2300 
0.2270 
0.2270 

0.2370 
0.2330 
0.2330 
0.2300 
0.2270 
0.2270 
0.2240 
0.2240 
0.2210 
0.2180 
0.21 80 
0.2140 
0.21 10 
0.21 10 
O.X@O 
0.2080 

21.0000 
21.9960 
22.9980 
24.0000 
24.9960 
25.9980 
27.0000 
27.9960 
28.9980 
30.0000 

0.2240 

0.2240 
0.221 0 
0.21 80 
0.2180 
0.2140 
0.21 10 
0.21 10 
0.2080 
0.2080 
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Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: T Kafka Date: 18.03.1997 

EnSafelAllen & Hoshall 
935 Houston Northcutt Bbd. Suite 11 3 
Mt Pleasant. SC 29464 

(803)-884-0329 
- 

sluglbail test analysis 
BOUWER-RICE'S method 

Slug Test No. #2 

NBCE-572401 

Test conducted on: 17.03.97 

FALLING HEAD TEST 

Drawdown 

lfil 
0.2050 
0.2020 
0 . 2 m  
0.1990 
0.1990 
0.1960 
0.1960 
0.1920 
0.1920 
0.1890 
0.1 890 
0.1890 
0.1860 
0.1860 
0.1860 
0.1830 
0.1830 
0.1BW 
0.lSOO 
0.1 ?70 
0.1 7'70 
0.1730 
0.1730 
0.1700 
0.1 700 
0.1670 
0.1 670 
0.1550 
0.1420 
0.1290 
0 . 1 ~ 0  
0.1100 
0.2040 
0.0950 
0.0880 
0.0820 
0.0760 
0.0730 
0.0660 
0.0630 
0.0600 
0.0570 
0.0540 - 0.0506--- 

95 276.0000 0.0470 0.0470 
96 288.0000 0.0440 0.0440 
97 300.0000 0.041 0 0.0410 
98 312.0000 0.041 0 0.0410 
99 324.0000 0.0380 0.0380 

100 336.0000 0.0350 0.0350 
L 

Water Level 

[RI 
0.2050 
0.2020 
0.mm 
0.1990 
0.1990 
0.1960 
0.1960 
0.1 920 
0.1920 
0.1890 
0.1 890 
0.1890 
0.1860 
0.1860 
0.1860 
0.1830 
0.1830 
0.1800 
0.iBOO 
0.1770 
0.1T70 
0.1730 
0.1 730 
0.1700 
0.1700 
0.1 670 
0.1670 
0.1550 
0.1420 

, 0.1290 

0.1200 
0.1100 
0.1040 
0.0950 
0.0880 
0.0820 
0.0760 
0.0730 
0.0660 
0.0630 
0.0600 
0.0570 
0.0540 
0.0500 

Static 

51 
52 
53 
54 
55 
56 
51 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
n 
78 
79 
80 
a 1 

82 
83 
64 
85 
86 
87 
88 
89 
90 
91 
92 

water level: O.M300 ft below datum 

Pumping test duntion 

Is1 
30.9960 
31 .W80 
33.W00 
34.9980 

1 36.0000 
36.9960 
37.9980 
39.00W 
39.9960 
40.9980 
42.0000 
42.9960 
43.9980 
45.0000 
45.9960 
46.9980 
48.0000 
48.9960 
49.99B0 
51 .0000 
51.9960 
54.0000 
54.9960 
57.0000 
57.9960 
58.9980 
6o.ooo0 ---- 
72.0000 
84.0000 
96.0000 

108.oo00 
120.0000 
132.0000 
144.0000 
156.0000 
168.0000 
180.0000 
192.0000 
204.0000 
21 6.0000 
228.0000 
240.0000 



1 Pumping test duration I Water level I Drawdown I 

EnSafelAllen & Hoshall slug/ba~t test analysls Appendrx C, Page 4 1 
I 

Project ZONE E-NAVBASE CHARLESTON 

Evaluated by T Kafka Date 18 03 1 997 

935 Houston Northcult Blvd Surte 1 13 
Mt Pleasant SC 29464 

(803)8840029 

BOUWER-RICE'S method 

Slug Test No #2 

NBCE-572-M31 

Test conducted on: 17 03 97 

FALLING HEAD TEST 



Hydraulic conductivity [Wday]: 10.4 

L = 5.9 ft 
b = 7.9 ft 
D = 7.9 R (full [penebation) 
Reff = 0.195 ft 

1 EnSafelAllen 8 Hoshall 
935 Houston Northcutt Blvd. Suite 1 13 
Mt Pleasant. SC 29464 

(803)-88PM29 - -----. 
t [sl 

0 100 200 300 4W 500 600 700 800 900 1000 

1 o0 

10' 

E do-2 

1 o3 

----- ------ 

1 o4 
o RISING HEAD TEST 

Hydraulic conductiwty [fVsj: f.20 x lo4 

& 

sluglbail test analysts 
BOUWER-RICE'S method 

Appendix C, Page 1 

Project: ZONE E-NAVBASE CHARLEST ON 

Evaluated by: T Kafka Date: 18.03 1997 

Slug Test No. #2 

NBCE-572-001 

Test conducted on: I 7.03.1997 



-- I Slug Test No. #2 
-. 1 Test conducted on: 17.03.1 997 

Appendix C, Page 2 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: T Kafkal Date: 18.03.1997 

EnSafdAllen 8 Hoshall 
935 Houston Northcutt Blvd. Suite 113 
Mt. Pleasant. SC 29464 

(0033-8840029 

NBCE-572-001 RISING HEAD f EST 
l 1  
I 

Static water level. 0.0000 ft below datum 1 

sluglbait test analysis 
BOUWER-RICE'S method 

I i Pumping test duration I Water level I Drawdown 1 



-- -- 

I & ~ g f e l ~ l l e n  & Hashall Isluglbailtest  anaiysis T ~ p p e n d l x  C, Page 3 

I 935 Houston Northcutt Bhrd. Suite 113 1 BOUWER-RICE'S rnethd 
Mt Pleasant. SC 29464 

Project: ZONE E-NAVBASE CHARLESTON 

(803)-884-0029 

Slug Test No. #2 Test conducted on: 17.03.1 997 
- 

NBCE-572401 RISING HEAD TEST 

Static water level: 0.0000 ft below datum I 1 
i 

I 

i 
Pumping test duration Wabr level Drawdown 



i 

EnSafdAllen 8 Hoshall slug/bail test analysis 
935 Houston Northcutt Blvd. Suite 113 BOUWER-RICE'S method 
Mt Pleasant, SC 29464 

(803)-884-W23 

Appendix C,  Page 4 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: T Kafka Date: 18.03.1997 

Slug Test No. #2 Test conducted on: 17.03.1 997 

RISING HEAD TEST NBCE-572-001 

Static water level: 0.0000 ft below datum 

Pumping test duration Water level Drawdown 

[sl [ft I [ftl 
101 312.0000 0.0150 0.01 50 
102 324.0000 0.0120 , 0.0120 - 
103 336.0000 0.0120 0,0120 

104 348.0000 0.01 20 0.0120 

105 360.0000 0.0090 0.0090 

106 372.0000 0.0090 0.0090 

107 384.0000 0.0090 0.0090 

108 396.0000 0.0090 0.0090 

109 408.M300 0.0060 0.0060 
110 420.0000 0.0060 0.0060 
171 432.0000 0.0060 0.0060 
I12 444.0000 0.0060 

- - ~p 

0.0060 
113 456.0000 0.0060 0.0060 

- 

114 4 6 a . m  0.0060 0.0060 
115 480.0000 0.0030 0.0030 - 
116 492.0000 0.0030 0.0030 
117 504.0000 0.0030 0.0030 
116 516.0000 0.0030 0.0030 
t i 9  526.0000 0.0030 0.0030 
120 540.0000 0.0030 0.0030 
121 552.0000 0.0030 0.0030 
1 22 564.0000 0.0030 0.0030 
123 576.0000 0.0000 0.0000 
1 24 588.0000 0.0030 0.0030 
1 25 600.0000 0.0030 0.0030 
126 7M.0000 0.0030 0.0030 

I 

---- 

---- 

-- 

-- 

1 

I 



Hydraulic conduct~vrty [Wday]: 3.59 

L = 5.9 ft 
b = 7.9 ft 
D = 7.9 ft (full penetration) 
Reff = 0.195 ft 

Appendix C, Page 1 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: T Kafka 

EnSafeIAl ten & Hoshall 
935 Houston Norhcutt Blvd. Suite I t 3  
Mt. Pieasant. SC 29464 

(B03)-BBdOM9 

sluglbail test analysis 
BOUWER-RICE'S method 

Slug Test No. #3 

NBCE-572-001 

Test conducted on: 17.03.1 997 

t tsl 
0 100 200 300 400 500 600 700 800 900 1m 
---- 1 --- - - ----- ---- ------------- 

~ ----- 
---- 

------.----------------------------------LA---- ----- 
------ -- 7---- 

------ - ----- ---- --------- ---- 
--------------------LA-.----- - ---- - ----- - -- 
3 

o FALLING HEAD TEST 

Hydraulic conductivii [fUs]: 4.76 x 1 D - ~  

. 



J 

Appendix C,  Page 2 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: T Kafka Date: 18.03.t997 

EnSafdAllen & Hoshall 
935 Houston Norttrcutt Blvd. Suite 113 
Mt Pleasant. SC 29464 

(803)8840029 

sluglbail test analysis 
BOUWER-RICE'S method 

Slug Test No. kt3 

NBCE-572-001 

Test conducted on: $7.03.1 997 

FALLING HEAD TEST 

- 

Drawdawn 

Lfil 
4.6730 
1.7920 
0.8450 
0.3690 
0.4100 
0.3810 
0.3560 
0.3400 
0.3280 
0.3180 
0.3090 
0.2990 
0.2930 
0.2870 
0.2800 
0.2770 
0.2710 
0.2680 
0.2640 
0.2610 
0.2580 
0.2520 
0.2490 
0.2490 
0.2460 
0.243 
0.2420 
0.2390 
0.2390 
0.2330 
0.2330 
0.2330 
0.2330 
0.2300 
0.2300 
0.2270 
0.2270 
0.2230 
0 . m  
0 . m  
0.2170 
0.21 70 
0.2140 

ppp 

0.2140 
0.2140 
0.21 10 
0.21 10 
0.2080 
0.2080 
0.2050 

Water level 

Iff1 
4.6730 
1.7920 
0.8450 
0.3690 
0.4100 
0.3810 
0.3560 
0.3400 
0.3280 
0.3180 
0.3090 
0.2990 
0.2930 
0.2870 
0.2800 
0.2770 
0.271 0 
0.2680 
0.2640 
0.2610 
0.2580 
0.2520 
0.2490 
0.2490 
0.2460 
0.2420 
0.2420 
0.2390 
0.2390 
0.2330 

0.2330 
0.2330 
0.2330 
0.2300 
0.2300 
0.2270 
0.2270 
0.2230 
0.2200 
0.2200 
0.2170 
0.21 70 
0.2140 
0.21 40 
0.2140 
0.2110 
0.21 10 
0.2080 
0.2080 
0.2050 

Static 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
7 

27 - 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

water level: 0.0000 ft below datum 

Pumping test duration 

[sl 
0.0000 
1.9980 
3.0000 
3.- 

4 . m  
4.9980 
5.4960 
6.0000 
6.4980 
6.9960 
7.5000 
7.9980 
8.4960 
9.0000 
9.4980 
9.9!360 

10.5000 
10.9980 
11.4960 
12.0000 
12.4980 
12.9960 
13.- 
13.9980 
14.4960 
15.0000 
15.4980 
15.9960 
16.5000 
16.9980 
17.4960 
18.0000 
18.4980 
18.9960 
19.5000 
19.9980 
21.0000 
21.9960 
22.9980 
24.0000 
24.9960 
25.9960 
27.0000 
27.9960 
28.9980 
30.0000 
30.9960 
31.9980 
33.0000 
33.4960 



Appendix C, Page 3 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by; T Kafka Date: 16.03.1997 

EnSafelAllen & Hoshall 
935 Houston Northcutt Blvd. Suite 11 3 
Mi. Pleasant, SC 29454 

(sos)-884-W29 

sluglbail test analysis 
BOUWER-RICE'S method 

Slug Test No. #3 

NBC E-572-001 

Test conducted on: 1 7.03.1997 

FALLING HEAD TEST 

Water level 

A 
0.2080 
0.2050 
0.2050 
0.2010 
0.201 0 
0.201 0 
0.1980 
0.1980 
0.1980 
0.1 950 
0.1950 
0.1920 
0.1920 
0.1 923 

0.1890 
0.1890 
0.1890 
0.1890 
0.1860 
0.1860 
0.1820 
0.1820 
0.1 790 
0.1790 
0.1 790 
0.1790 
O. f 670 
0.1 540 
0.1450 

; 0.1350 
0.1260 j 

Static 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
n 
78 
79 
80 
8 1 

Drawdown 

[fil 

1' 
0.2080 
0.2050 

water level: 0.0000 ft below datum 

Pumping test duration 

151 

34.9980 
36.0000 
36.9960 
37.9980 
39.0000 
39.9960 
40.9980 
42.0000 
42.9960 
43.9980 
45.0000 
45.9960 
46.9980 
48.0000 
48.9960 
49.9980 
51.0000 
51.9960 
52.9980 
54.0000 
54.9960 
55.9980 
57.0000 
57.9960 
58.9980 
60.0000 
72.ooo0 
84.0000 
96.0000 

108.M300 
120.0000 

0.2050 
0.2010 
0.2010 
0.201 0 
0.1980 
0.1980 
0.1980 
0.1950 
0.1950 
0.1920 
0.1920 
0.1920 
0.1890 
0.1890 
0.1890 
0.3890 
0.1 860 
0.1860 
0.1820 
0.1820 
0.1790 
0.1790 
0.1790 
0.1790 
0.1 670 
0.1540 
0.1450 
0.1350 
0.1260 

82 
83 
84 
85 
86 
87 
88 - 
89 - 
90 
91 

92 
93 
94 
95 
96 
97 
98 

99 
100 

1 

132.0000 
144.0000 
156.0000 
168.0000 
180.0000 
192.0000 
204.0000 
216.0000 
228.000 
240.0000 
252.0000 
264.0000 
276.0000 
288.0000 
300.0000 
31 2.0000 
324.0000 
336.0000 
348.0000 

4 

0.1790 1 0.1190 
0.flW 
0.1040 
0.0970 
0.0940 
0.0880 
0.0820 
0.0780 
0.0750 
0.0690 
0.0660 
0.0660 
0.0590 
0.0560 
0.0560 
0.0560 
0.0500 
0.0500 
0.0470 

1 0.1100 
0 .1W 
0.0970 
0.0940 
0.0880 
0.0820 
0.0780 
0.0750 
0.0690 
0.0660 
0.0660 
0.0590 
0.0560 
0.0560 
0.0560 
0.0500 
0.0500 
0.0470 



Mt. Pkasant, SC 29464 

tn 8 4 o . m  0.0150 o.oi50 
1 24 960.oooO 0.0120 0.0120 

- 

--- - - 

- 



Hydraulic conductwily [Wday]: 6.08 

L = 5.9ft 
b = 7.9 ft 
D = 7.9 ft (full penetration) 
Reff=O.l95R 



EnSafelAllen 8 Hoshall 1 slugJbail test analysis ( Appendix C,  Page 2 1 
I 935 Houston Northcutt Blvd. Suite 113 I BOUWER-RICEIS me%& 

Mt. Pleasant. SC 29464 
Project: ZONE E-NAVBASE CHARLESTON 

(803)-8840029 

I 
Static water level: 0.0000 ft below datum 

Evaluated by: T Kafka Date' 18.03.1997 

" 

NBCE-572401 

Slua Test No. #3 I Test conducted o n  17.03.1997 . . . . . . . . 

RISING HEAD TEST 

Pumping test duration Water level Drawdown 



Mi. Pleasant. SC 29464 

63 42.9960 0.3650 0.3650 
64 43.9980 0.3520 0.3520 
65 45.0000 0.3430 0.3430 
66 45.9960 0.3300 0.3300 
67 46.9980 0.321 0 0.3210 
68 48.0000 0.31 10 0.31 10 
69 48.9960 0.3020 0.3020 
70 49.9980 0.2920 0.2920 
71 51.0000 0.2830 0.2830 
72 51.9960 0.2760 0.2760 I 

73 52.9980 1 0.2670 ' 0.2670 - 
74 54.0000 0.2610 0.2610 
75 54.9960 0.2540 0.2540 
76 55.9980 0.2450 0.2450 
n 57.0000 0 . n ~  0.2390 
78 57.9960 0.2320 0.2320 
79 58.9980 0.2290 0.2290 
80 60.W00 1 0.2230 1 0.2230 
87 72.0000 0.1690 0.1690 
82 84.0000 0.1380 0.1380 
83 96.0000 0.1120 0.1120 
84 108.0000 0.0970 0.0970 
85 120.0000 0.0870 0.0870 
86 132.0000 0.0750 0.0750 
87 144.0000 0.0680 0.0680 
88 156.0000 0.0620 0,06X) 
89 168.0000 0.0560 0.0560 
90 160.0000 0.0530 0.0530 
91 192.0000 0.0460 0.0460 
92 204.0000 0.0430 0.0430 
93 216.0000 0.0400 0.0400 
94 228.0000 0.0370 0.03% 
95 240.0000 0.0340 0.0340 
96 252.0000 0.0W 0.0340 
97 264.0000 0.0300 0.0300 
98 276.0000 0.0270 0.0270 
99 288.0000 0.0270 0.0270 

100 300.0000 0.0270 0.0270 
d 
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Project. ZONE E-NAVBASE CHARLESTON 

Evaluated by: 7 Kafka Date: 18.03.1997 

EnSafelAllen & Hoshall slug/bail test analysis 
935 Houston Northcult Blvd. Suite 1 13 ' BOLJWER-RICE'S method 

Mt. Pleasant. SC 29464 

( a O S ) ~ g  

Slug Test No. #3 Test conducted on: 1 7.03.1997 

N BCE-572-001 1 RISING HEAD TEST 

1 

Static 

101 
102 
103 
104 
105 
106 
107 
1OB 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
1 22 
1 23 
124 
125 
1 26 

I 

Water level 

[ftl 
0.0240 
0.0240 
0.0240 
0.0210 
0.0210 
0.0210 
0.021 0 
0.0180 
0.0180 
0.01 80 
0.0180 
0.0150 
0.0150 
0.01 50 
0.01 50 
0.0150 
O.01M 
0.01 50 
0.01 20 
0.0120 
0.0120 
0.0120 
0.01 20 
0.0090 
0. 0090 
0.01 20 

water level: 0.0000 ft b low datum 

Pumping test duration 

Is1 
312.0000 
324.0000 
336.0000 
348.0000 
360.M300 
372.0000 
384.0000 
396.0000 
408.0000 
420.0000 
432.0000 
444.0000 
456. MX30 
468.0000 
480.0000 
492.0000 
504.0000 
516.0000 
528.0000 
540.0000 
552.0000 
564.0000 
576.0000 
588.0000 
600.0000 
720.0000 

Drawdown 

Iftl 
0.0240 
0.0240 
0.0240 
0.0210 
0.0210 
0.0210 
0.0210 
0.01 80 
0.0180 
0.0180 
0.0180 
0.01 50 
0.0150 
0.0150 
0.01 50 
0.0150 
0.0120 
0.01 50 
0.01 20 
0.0120 
0.01 20 
0.01 20 
0.0120 
0.0090 
0.0090 
0.0120 



935 Houston Northcutt Blvd. Suite 11 3 
Mt Pleasant, SC 29464 

.- 

o FALLING HEAD TEST 

Hydraulic conductivty [Ws]: 1.32 x 1 o - ~  

Hydraulic condu&hy [Wday]: 1.1 4 

L =  10.2fl 
b = 10.2 R 
D = 10.2 ft (full p e n M o n )  
Ref = 0.1 95 it 



EnSafelAllen 8 Hoshall / sluglbail test analysis Appendix C, Page 2 I 
I 935 Houston Northcutt Blvd. Surte 113 1 BOUWER-RICE'S method 

Mt. Pleasant. SC 29464 ! 
Project: ZONE E-NAVBASE CHARLESTON 

I 

I NBCE-596401 I FALLING HEAD TEST I. 

Evaluated by: TKK 

Slug Test No. 1 
I 

Test conducted on: 21 .I 0.96 

Pump~ng test duration Water level Drawdown 

1 
I 



Static water level: 0.0000 it below datum 

Appendix C, Page 3 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK Date: 15.1 1.96 

EnSafelAllen & Hoshall 
935 Houston Northcutt Blvd. Suite 1 13 
Mt. Pleasant. SC 24464 
(803)-884-~29 

sluglbail test analysis 
BOUWER-RICE'S method 

Pumping test duration 

Slug Test No. 1 

NBCEd9E-001 

Water level 

Test conducted on: 21.1 0.96 

FALLING HEAD TEST 



Hydraulic conducbvrty [ftlday]: 1.63 

L =  10.2ft 
b = 10.2ft 
D = 10.2 ft (full penetration) 
Ref = 0.195 ft 

! 

Appendix C, Page 1 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK Date: 15.11.96 

EnSafelAllen 8 Hoshall 
935 Houston Northcutt Blvd. Suite 11 3 
Mi. Pleasant. SC 29464 

( 8 0 3 ) ~ - 0 0 2 9  

sluglbail test analysis 
BOUWER-RICE'S method 

Stug Test No. 1 

N BC E-596-001 

Test conducted on: 21.10.96 

t [sl 
0 200 400 600 800 lo00 1200 1400 1600 1800 2000 

o RISING HEAD TEST 

Hydraulic wnductivrty [Ws]: 1.89 x 10" 



EnSafelAllen 8 Hoshall sluglbail test analysis ) Appendix C, Page 2 

I 935 Houston Northcutt Blvd. Suite 113 BOUWER-RICE'S method 
Mt. Pleasant. SC 29464 

~ I 

Static water level: 0.0000 ft below datum 1 

I 
Project: ZONE E-NAVBASE CHARLESTON 

, • 
~ 
! I I Pumping test duration Water level Drawdown Ii 

(803)g646029 Evaluated by: TKK Date 15 1 1 5% 

1 
t 

Slug Test No. 1 Test conducted on: 21 .I096 

NBC E-596-001 RISING HEAD TEST 



I EnSafelAllen & Hoshall I sluglbail test analysis I Append~x C, Page 3 I 
I 935 Houston Northcutt Blvd. Suite 113 I B&WER-RICE,. rnettmi 

Project: ZONE E-NAVBASE CHARLESTON 
Mi. Pleasant. SC 29464 

RISING HEAD TEST 

(803)-864M29 

I Static water level: 0.0000 ft below datum I 

Evaluated by: TKK Date: 15.1 1.96 

I I Pumping test duration I Water level I Drawdown I 

Slug Test No. 1 I Test conducted on: 21 .10.96 



Appendix C, Page 4 EnSafdAlten & Hoshall sluglbail test analys~s [ 
I 

Project: ZONE E-NAVBASE CHARLESTON, 

Evaluated by: TKK Date: 15.1 1.96 

935 Houston Northcutt Blvd. Suite 113 
Mt. Pleasant, SC 29464 

(80318840029 

BOUWER-RICE'S method 

Slug Test No. 1 

N BCE-596-001 

Test conducted on: 21.1 0.96 

RISING HEAD TEST 

Static water level: 0.0000 ft below datum 

Drawdown 

[fil 
O.O!BO 
0.0560 

103 420.0000 0.0530 1 0.0530 
104 444.0000 0.0500 0.OS00 
105 456.0000 0.0470 0.0470 
106 480.0000 0.0440 0.0440 
1 07 504.0000 0.0400 0.0400 
108 540.0000 0.0370 1 0.0370 

0.0340 109 564.0000 0.0340 1 
110 588.0000 0.0310 0.031 0 
111 720.0000 0.0250 0.0250 
112 840.0000 0.01 80 0.01 80 
113 960.MXX) 0.0120 0.0120 
114 1080.0000 0.0090 0.0090 
115 1M0.0000 0.0030 1 0.0030 
116 1440.M300 0.0000 0.0000 

- 

Water level 

[fil 
0.0590 
0.0560 

101 
102 

Pumping test duration 

[sl 
384.0000 
396.0000 



Hydraulic conductwtty [ftls]: 1 .M x 10-= 

Hydraulic conductivity [ftfday]: 1.04 

L=9 .1  ft 
b = 9 . 1  ft 
D = 9.1 ft (full penetration) 
Reff = 0.195 fl 



EnSafelAllen 8 Hoshall I slug/bail test analysis ] Append~x C, Page 2 1 

I t e d  by: TKK 1 Date: 15.1 1.96 1 

935 Houston Northcutt Btvd. Suite 11 3 
Mt. Pleasant. SC 29464 

(m)-9 

Slug Test No. 1 1 Test conducted on: 21.10.96 I 

BOUWER-RICE'S method 

NBCE-596-CQ2 I FALLING HEAD TEST 1 

Static water level: 0.0000 ft below datum 

Pumping test duration I Water level Drawdown 



J 

Mt. Pleasant, sc 29464 

(803~884m29 

Appendix C, Page 3 

project: ZONE E-NAVBASE CHARLESTON 

EnSafelAllen 8 Hoshall 
935 Houston Northcutt Blvd. Suite t 13 

Static water level: 0.0000 ft below datum 

sludbail test analysis 
BOUWER-RICE'S method 

Evaluated by: TKK Date: 15.11.96 

Slug Test No. 1 

N BCE-596-002 

Drawdown Pumping test duration 

f est conducted on: 21.1 0.96 

FALLING HEAD TEST 

I Watar level 



EnSafeIAllen 8 Hoshall sluglbail test analysis Appendix C. Page 4 
935 Houston Northcutt Bhrd. Suite 113 BOUWER-RICE'S method 

Project: ZCINE E-NAVBASE CHARLESTON 
Mt. Pleasant. SC 29464 

Slug Test No. 1 

N B C E - W 2  

Test conducted on: 21.10.96 

FALLING HEAD TEST 

Static 

101 
1 02 
103 
104 
105 
It6 
107 
106 

water level: O.MX)(3 ft below datum 

Pumping test duration 

[sl 
1 1560.0000 

1680.0000 
1800.0000 
1920.00W 
21 60.0000 
2400.0000 
2760. Woo 
3480.0000 

-- 

I 

Water level 

P I  
-0.0370 
-0.0340 
-0.0310 
-0.0280 
-0.0250 
-0.mo 
-0.01 60 
4.01 50 

-- 

Drawdown 

P I  
-0.0370 
-0.0340 
0.0310 

- -0.0280 
-0.0250 
-0.0220 
-0.0180 
4.0150 

I 
P 



Hydraulic conductivity [Wday]: 1.59 

L = 9 . 1  ft 
b = 9 . 1  ft 
D = 9.1 ft (full penetration) 
Reff= 0.195ft 

Appendix C. Page 1 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK 

EnSafelAllen & Hoshall 
935 Houston Northcut1 Blvd. Surte 113 

slug/bail test analysts 
BOUWER-RICE'S method 

Mt Pleasant, SC 29464 j 
(B03)8Bb0029 I 
Slug Test No. I 

NBCE-596-002 

Test conducted on: 21.10.96 

f [sl 
o 300 600 m 1200 1500 im 2100 2400 nm m u  

o RISING HEAD TEST 

Hydraulic conductwity [Ws]: 1 .€I4 x 





EnSafelAllen & Hoshall I sluglt.mil test analysis ( Appendix C, Page 3 I 
Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK I Date: 15.11.96 I 935 Houston No&cvtt Blvd. Suite 113 
Mt. Pleaant. SC 29464 

(803)8840029 

( Slug Test No. 1 / Test conducted on: 21.10.96 1 

BOUWER-RICE'S method 

I static water kvTo.am n talo~datum 

I I Pumping tost duration Water level 



I 
Static water l e d :  0.0000 ft below datum 

I I Pumping test duration 

Appendix C, Page 4 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK Date: 15.1 1.96 

EnSafelAllen 8 Hoshall 
935 Houston Northcutt Blvd. Suite 113 
Mt Pleasant. SC 29464 

(803)ss4ao29 

Water level 

sluglbail test analysis 
BOUWER-RICE'S method 

Slug Test No. 1 Test conducted on: 21.1 0.96 

NBCE-596-002 1 RISING HEAD TEST 



EnSafelAllen & Hoshall sluglbail test analysis Appendix I:, Page 1 
935 Houston Northcutt Blvd. Suite 113 BOVWER-RICE'S method 

Project: Zone E-NAVBASE CHARLESTON 
Mt. Pleasant. SC 29464 

(803)884-0029 Evaluated by: TKK 

Slug Test No. 1 Test conducted on: 21.10.96 

NBCE-GDE-001 

t Is1 
0 60 120 180 240 3W 360 420 480 540 600 

o FALLING HEAD TEST 

Hydraulic conductivrty [fVs]: 3.08 x 

Hydraulic conductivrty [Wday]: 2.68 



Append~x C. Page 2 

Project: Zone E-NAVBASE CHARLESTON 

EnSafdAllen & Hoshall 
935 Houston Northcult Blvd. Suite 113 
Mt. Pleasant. SC 29464 

(803)8&10029 E t e d  by: TKK I Date: 13.1 2.96 1 

sluglbail test analysls 
BOUWER-RICE'S method 

1 Slug Test No. I 
-- 

i G t  conducted on. 21.10.96 

I Sbtic water level: 0.0000 R b s l w  datum I 

- 

NBCE-GDEM)l 

I 

i 

I 

FALLING HEAD f EST 

I 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
n 
24 
25 
26 
27 
28 

29 1 
30 
31 
32 
33 
34 
35 
36 
37 
30 

39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

Pumping test duration 

[sl 
0.0000 
2.4000 
4.2000 
4.8000 
5.4000 
6.0000 
6.6000 
7.2000 
7.8000 
8.4000 
9.0000 
9.6000 

10.2MX3 
10.8000 
11.4000 
12.0000 
12.6000 
13.- 
13.8000 
14.4000 
15.0000 
15.fXOO 
16.2000 
16.8000 
17.4000 
18.0000 

Water level 

[ftl 

Drawdown 

[Rl 

18.6000 
19.2WO 
lS.Soa0 

-2.1500 
-2.0300 
-1.1500 
-1.1000 
-1.0500 
-1,0300 
-1 .0100 
-1.0000 
-0.9900 
-0.9600 
4.9400 
-0.9300 
-0.9230 
-0.9000 
-0.8900 
-0.8800 
-0.8700 
-0.8600 
-0.8400 
-0.8400 
-0.8200 
-0.8200 
-0.8100 
-0.8000 
-0.7900 
-0.7800 
o.noo 
-0.7700 

[ -0.7500 1 
-0.7700 
-0.7700 
4.7500 , 
-0.7400 
-0.7200 
4.7200 
-0.7000 
-0.6900 
-0.6900 
-0.6700 
-0.6600 

-2.t 500 
-2.0300 
-1.1500 
-1.1000 
-1.0500 
-1 .0300 
-1 .OIOO 
-1 .m 
-0.9900 
-0.9600 
4.9400 
-0.9300 
4.9200 
-0.9000 
-0.8900 
-0.8800 
-0.8700 
-0.8600 
-0.8400 
-0.8400 
-0.8200 
-0.8200 
-0.81 00 
-0.8000 
-0.7900 
-0.7800 

30.0000 
31.2000 
31.8000 
33.0000 
34.2000 
34.8000 
36.0000 
37.2000 - 
37.8000 . 
39.0000 
40.m 
40.8000 

-0.6500 

21.0000 
22.2000 
22.8000 
24.0000 
25.2000 
25.8000 
27.0000 
28.2000 - 

-0.7400 

-0.7200 
-0.7200 
-0.7000 
-0.6900 
-0.6900 
-0.6700 
-0.6600 

-0.6400 
! -0.6400 

-0.6300 
-0.6200 
-0.61 00 
-0.6000 
-0.6000 
4.5900 
-0,5900 
-0.5700 
-0.5700 
-0.5600 

-0.6400 
-0.6400 
-0.6300 
-0.6200 
4.61 00 
-0.6000 
-0.6000 
-0.5900 
-0.5900 
-0.5700 
0.5700 
-0.5600 

28.8000 0.6500 



I Appendix C, Page 3 I EnSafelAllen 8 Hoshall 
935 Houston Northcutt Blvd. Suite 113 
Mt. Pleasant. SC 29464 

(803)8840029 

I Project: zone E-NAVBASE CHARLESTON I 
sluglbail test analysts 
BOUWER-RICE'S method 

=by: TKK I ~ a & .  13.12.96 1 
Test conducted on: 21.10.96 

FALLING HEAD TEST 

I Static water level: 0.0000 ft below datum I 
Pumping test duration Water level Drawdown 



o RISING HEAD TEST 

Hydraulic conductiwty [Wsj: 8.44 x lo-' 

Hydraulic conductmy [Wday]: 7.29 

L = 9.5 ft 
b=11.3ft  
D = 1 1.3 ft (full penetion) 
Reff=0.195R 



I 
I 
! 

Appendix C, Page 2 

Project: Zone E-NAVBASE CHARLESTON 

Evaluated by' TKK Date: 12.1 1.96 

EnSafelAllen 8 Hoshall 
935 Houston Northcutt Btvd. Suite 11 3 
MI. Pleasant, SC 29461 

(803)884-0029 

sluglbail test anaiysis 
BOUWER-RICE'S method 

Slug Test No. 1 
.- 

NBCE-GDEal 

Test conducted on: 21.10.96 

RISING HEAD TEST 

Static water level: 0.0000 ft below datum 
.-I 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
M 
21 
22 
n 
24 
25 
26 
27 

Drawdawn 

28 
29 
30 
31 -- 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

42 1 
43 l  
44 
45 
46 
47 
48 
49 
50 

Pumping test duration 

[$I 
0.0000 
3.4980 
3.9960 
4.5000 
4.9980 

1 5.4960 
6.0000 
6.4980 
6.9960 
7.5000 
7.9980 
8.4960 
9.0000 
9.4980 
9.9960 

10.5000 
10.9980 
f1.4960 
12.0000 
12.4980 
12.9960 
13.5000 
13.9980 
14.4960 
15.0000 
1 5 . W  
15.9960 

P I  
1 1.1640 
[ 1 .m 

0.9940 
1 0.9440 

0.91 20 
0.8870 
0.8620 
0.8430 
0.8240 
0.8110 
0.7930 
0.7800 
0.7670 
0.7550 
0.7420 
0.7360 
0.7230 
0.71 10 
0.6980 
0.6920 
0.6790 
0.6730 
0.6800 
0.6540 
0.6480 
0.6350 
0.6350 

Water level 

[ftl 
1.1640 
1.0630 
0.9940 
0.9440 
0.91 20 
0.8870 
0.8620 
0.8430 
0.8240 
0.8110 
0.7930 
0.7800 
0.7670 
0.7550 
0.7420 
0.7360 
0.7230 
0.71 10 
0.6980 
0.6920 
0.6790 
0.6730 
0.6600 
0.6540 
0.6480 
0.6350 
0.6350 

! 

16.5000 
16.9980 
17.4960 
18.0000 
18.4980 

'- 18.9960 
19.5000 
19.9980 
21.0000 
21.9960 
22.9980 
24.0000 
24.9960 
25.9980 
27.0000 
27.9960 
28.9980 
30.0000 
30.9960 
31.9980 
33.0000 
33.9960 
34.9980 

0.6230 
0.61 60 
0.6100 
0.6040 
0.591 0 

' 0.5850 
0.5790 
0.5720 
0.5600 
0.5470 
0.5340 
0.5280 
0.5160 
0.5030 

0.4970 
0.4840 
0.4780 
0.4650 
0.4590 
0.4530 

0.4400 
0.4340 
0.4270 

0.6230 
0.6t 60 
0.61 00 
0.6040 
0.5910 
0.5850 
0.5790 
0. !720 
0.5600 
0.5470 
0.5340 
0.5280 
0.51 60 
0.5030 
0.4970 

ppp 

0.4840 
0.4780 
0.4650 
0.4590 
0.4530 
0.4400 
0.4340 
0.4270 



I ~ 
~ a 

a 

- - 

Appendix C, Page 3 

Project: Zone E-NAVBASE CHARLESTON 

Evaluated by: TKK Date: 12.1 1.96 

b 

EnSafeIAllen & Hoshall 
935 Houston Northcutt Blvd. Suite t 13 
Mt Pleasant, SC 29454 

(8031-884-0029 

sluglbail test analysis 
BOUWER-RICE'S mettrod 

Slug Test No. f 

NBCE-GDE001 

Test conducted on: 21.10.96 

RISING HEAD TEST 

Static 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 

62 
63 

64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
n 
78 
79 
80 
81 

82 
83 
84 
85 

86 
87 
88 
89 
90 
91 
92 
93 
94 
95 

water level: 0.0000 ft below datum 

Pumping test duration 

tsl 
36.0000 
36.9960 
37.9980 
39.0000 
39.9960 
40.9980 
42.0000 
42.9960 
43.9980 
45.0000 
45.9960 
46.9980 
48.(3000 

48.9960 
49.9980 
51.0000 
51.9960 
52.9960 
54.0000 
54.9960 
55.9980 
57.0000 
57.9960 
58.9980 
60.0000 
72.0000 
~ . o o 0 0  
96.0000 

108.0000 
120.0000 
132.0000 
144.0000 
156.0000 

-.- 
168.0000 
i80.0000 
192.0000 
2 0 4 . m  
216.0000 
228.0000 
240.0000 
264.0000 
276.0000 
300.0000 
3 2 4 . m  
348.0000 

Water level 

Ifil 
0.4150 
0.4090 

Drawdown 

[ftl 
0.4t 50 
0.4090 

0.4020 
0.3960 
0.3900 
0.3830 
0.3770 
0.3710 
0.3650 
0.3580 
0.3520 
0.3460 
0.3390 
0.3390 
0.3330 
0.3270 
0.3210 
0.3210 
0.31 40 
0.3080 
0.3020 
0.2950 
0.2950 
0.2890 
0.2830 
0.2390 
0.2070 
0.1760 
0.1510 
0.1320 
0.1130 
0.1000 
0.0880 --- 
0.0750 
0.0690 
0.0560 
0.0500 
0.0440 
0.0370 
0.031 0 
0.0250 
0.0180 
0.01 20 
0.0060 
0.0000 

0.4020 
0.3960 
0.3900 

0.3630 
0.3770 --- 
0.371 0 

0.3650 
0.3580 
0.3520 
~.3460 
0.3390 
0.3390 
0.3330 
0.3270 
0.3210 
0.3210 
0.3140 
0.3080 
0.3020 
0.2950 
0.2950 
0.28W 
0.2830 
0.2390 
0.2070 
0.1760 ,' 

1- 

0.1510 
0.1320 

pp 

0.1 130 
0 . 1 m  
0.0880 
0.0750 
0.0690 
0.0560 
0.0fi00 
0.0440 
0.0370 
0.0310 

0.0250 
0.01 80 
0.0120 
0.0060 
0.0000 



Hydraulic conducttvty [Wday]: 0.729 

EnSafelAllen & Hoshall sluglbail test analysis Appendix C:, Page 1 

935 Houston Northcutt Blvd. Suite 1 13 BOUWER-RICE'S method 
Project: Zone E-NAvBASE CHARLESTON 

Mi Pleasant, SC 29464 

L = S . l f t  
b = 9.1 ft 
D = 9.1 ft (full penetration) 
R e f f = O . l € E f t  

Slug Test No. 1 

NBCE-GDE-003 

Test conducted on: 22.1 0.96 

t [sl 
0 300 600 900 1200 1500 1800 2100 2400 2700 3000 

o FALLING HEAD TEST 

Hydraulic conductivity [ftls]: 8.43 x 10" 



EnSafelAllen 8 Hoshall sluglbail test analysis Appendix C, Page 2 1 
I 935 Houston Northcutt Bkd. Suite 113 I BOUWER-RICE'S method 

Mt Pleasant. SC 29464 
Project: Zone E-NAVBASE CHARLESTON 

Evaluated by: TKK I I Slug Test No. 1 I Test conducted on: 22.10.96 \ 
FALLING HEAD TEST 

I Static water level: 0.0000 ft below datum I 
Pumping test duration Water level 



i 

! 

Append~x C;, Page 3 - 
Project: Zone E-NAVBASE CHARLESTON 

Evaluated by; TKK Date: 13.1 1.96 

EnSafelAllen 8 Hoshall slug/bail test analysis 
935 Houston Northcutt Blvd. Suite 11 3 BOUWER-RICE'S method 

I 
Mt. Pleasant, SC 29464 

( ~ t - s a e o o Z 9  

! Test conducted on: 22.10.96 Slug Test No. 1 

NBCE-GDEM13 ' FALLING HEAD TEST 

7 

Static 

5 1 
52 
53 
54 
55 
56 
57 
58 
5i3 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
n 
78 

Water level 

[Rl 
-1.3200 
-1.3100 
-1.3100 
-1.3100 
-1.3000 
- t .3000 
-1,3000 
-1.2900 
-1.2600 
-1.2200 
-1.1900 
-1.1600 
-1.1300 
-1.1100 
-1.0800 
-1 .0600 
-1.0300 
-1.0100 
0.9900 
-0.9700 
-0.9500 
-0.9300 
4.91 00 
-0.9000 
4.8800 
-0.8600 
-0.8500 
-0.8300 

water level: 0.0000 ft below datum 

Pumping test duration 

[sl 
53.0000 
5 4 . W  
55.0000 

1 56.0000 
1 57.0000 

58.0000 
1 59.0000 

60.0000 
72.0000 
84.0000 
96.0000 

108.0000 
120.0000 
132.0000 
144.0000 
156.0000 
168.M300 
180.0000 
192.0000 
204.0000 
216.0000 
228.0000 
240.0000 
252.0000 
264.0000 
276.0000 
2m.0000 
300.0000 

Drawdown 

[ftl 
-1.3200 
-1.3100 

1 -1.3100 
1 -1.3100 

-1.3000 
-1.3000 
-1.3000 
-1.2900 
-1.2600 
-1.2200 
-1.1900 
-1.1600 
-1 .I300 
-1.1100 
-1 .0800 
-1.0600 
-1 . O W  
-1.0100 
-0.9900 

1 -0.9700 
-0.4500 
-0.9300 
0.9100 
4.9000 
4.8800 
-0.8600 

I -0.8500 
-0.8300 

79 
80 
81 
82 
83 
84 
85 
86 

87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 

0.8200 

-0.81 00 

-0.7900 
4.7800 
-0.7600 
-0.7500 
-0.7300 
-0.7MO 
-0.7100 
-0.7MX1 
-0.6900 
-0.6800 
4.6700 
-0.6500 
-0.6400 
-0.6300 
0.6MO 
-0.6100 
4.6000 
-0.5900 
-0.5800 
-0.5700 

312.0000 
324.0000 
336.0000 
W.(3000 

360.0000 
372.0000 1 
384.0000 
396.0000 
408.0000 
420.0000 
432.0000 
444.0000 
456.0000 
468.0000 
480.0000 
492.0000 
5W.0000 
516.0000 
528.0000 
540.0000 
552.0000 
564.0000 

-0.8200 
-0.8100 
-0.7900 
-0.7800 
-0.7600 
-0.7500 
0.7300 
0.7200 
4.7100 
-0.7000 

-0.6900 
-0.6800 
0.6700 
4.6500 
-0.6400 
6.6300 
-0.6200 
4.6100 
-0.6000 
-0.5900 
4.5800 
-0.5700 

- 



a 

-- - 

Static water level: 0.0000 ft below datum 1 

Append~x (;, Page 4 

Project: Zone E-NAVBASE CHARLESTON 

Evaluated by. TKK Date 13 11 96 

EnSafelAllen 8 Hoshall 
935 Houston Northcutt Blvd Surte 1 13 

Mt Pleasant SC 29464 

(803)884-0029 

sluglba~l test analyws 
BOUWER-RICE'S method 

I Purnplng test duration 

Slug Test No. 1 

NBCE-GDE-W3 

Test conducted on: 22.10.96 

FALLING HEAD TEST 

I 

Water level Drawdown 



Hydraulic conductivrty [Wday]: I .64 

L = 9 . 1  ft 
b = 9 . l  ft 
D = 9.1 ft (full penetration) 
Reff=0.195ft 

i 

Appendix C, Page 1 

Project: ZONE E-NAVBASE CHARLESf ON 

Evaluated by: TKK Date: 13.1 1.96 

. 
EnSafelAllen & Hoshall 
935 Houston Northcutt Blvd. Suite 113 
M!. measant. SC 29464 

sluglbail test analys~s 
BOUWER-RICE'S method 

Slug Test No. 1 

N B C E - G D E a  

I 
I 

I 

t [sl 
0 100 200 300 400 500 600 700 800 900 lo00 

1 oO 

P 10-l 

(803)8840029 j 
I 

Test conducted on: 22.10.96 

---- 

0 

1 o - ~  
o RISING HEAD TEST 

Hydraulic conductivity [Ws]: 1.90 x 10" 



1 EnSafeIAllen & Hoshall ] sluglbail test analysis 1 Appendix C, Page 2 1 

1 (803)884-0029 I I Evaluated by: TKK I Date: 13.1 1.96 ! 
I 935 Houston Northcutt Blvd. Surte 113 I BOUWER-RICE* method 

Mt. Pleasant, SC 29464 

( slug ~ e s t  NO. 1 1 Test conducted on: 22.10.96 

Project: ZONE E-NAVBASE CHARLESTON 

I Static water level: 0.0000 ft below datum 1 

I 

NBCE-GDE-003 RISING HEAD TEST 

~ 
Pumping test duration Water level Drawdown 



1 Appendix C, Page 3 I 

I Slug Test No. 1 1 Test conducted on: 22.10.96 I/ 

EnSafdAllen 8 Hoshall 
935 Houston Northcutt Blvd. Suite 113 
Mt. Pleasant. SC 29464 

(803)-884-W29 

I NBCE-GDE-003 
I : RISING HEAD TEST i/ 

sluglbail test analys~s 
BOUWER-RICE'S method 

.- I Static water level: 0.0000 ft blow datum 

I i Pumping test duration Water level 



Appendoc C, Page 4 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: f KK Date: 13.1 1 96 ; 
i 

EnSafelAllen CL Hoshall 
935 Houston Northcutt Blvd. Suite 1 t 3 
kit Pleasant. sc 29464 

(8a3)884-0029 

Static water level: 0.0000 f l b e h  datum 

sluglbail test analysis 
BOUWER-RICE'S method 

f 

Drawdown Pumping test dumbon 

Slug Test No. 1 

NBCE-GDE403 

Water level 

Test conducted on: 22.10.96 4 

RISING HEAD TEST 



1 (803)8860029 I I Evaluated bv: TKK I Date: 13.1 1.96 1 

J 

- . .- -- 
Slug Test No 1 Test conducted on 21.10.96 

NBCE-GDE-007 

Hydraulic wnductivrty [Wday]: 9.76 x loA-2 

Appendix C, Page 1 

Project: ZONE E-NAVBASE CHARLESTON 

EnSafdAllen Hoshall 
935 Houston Northcutt Blvd. Suite 11 3 
Mt Pleasant SC 29464 

L = 10.6 ft 
b = 10.6ft 
D = 10.6 fi (full penetration) 
Retf = 0.195 ft 

sluglbail test analysis 
BOUWER-RICE'S method 



I EnSafeIAllen 8 Hoshall 1 sluglbail test analysis I Appendix C,  Page 2 I 

I 935 Hauston Northcult Btvd. Suite 113 I BOUWER-RICE'S m e L d  
Mt. Pleasant. SC 29464 

Project: ZONE E-NAVBASE CHARLESTON 

Test conducted on. 21.10.96 

FALLING HEAD TEST 

(803)8840029 

Static water level: 0.0000 ft below datum 

Evaluated by: TKK 

Pumping test durahn Water level Drawdown 



I EnSafelAllen 8 Hoshall ] sluglbail test analysis 1 Appendix 2 ,  Page 3 f 

I 935 Houston Northcutt Blvd. Suite f 13 I BOUWER-RICE'S method 
Mt. Pleasant. SC 29464 

I z Z o N E  E-NAVBASE CHARLESTON1 

(80339840029 

Slug Test No. 1 Test conducted on: 21.10.96 

NBCE-GDE-007 FALLING HEAD TEST 

Static water level: 0.0000 ft below datum I 
Pumping test duration I Water level Drawdown 



-- - 

I duglbail test analysls 

I 935 Houston Northcutt Blvd. Suite 1 13 I BOWER-RICE'S method 
Mt Pleasant, SC 29464 

I Appendix C, Page 4 

Project: ZONE E-NAVBASE CHARLESTON 

I Static water level: 0.0000 ft below datum ! 

(8033884-0029 I f valuated by: TKK Date: 13.1 1.96 

Pumping test duntion Water level 

Slug Test No. 1 Test conducted on: 21 .10.96 I 



EnSafelAllen & Hoshall sluglbail test analysis Appendix C, Page 5 

935 Houston Northcutt Blvd. Suite 113 BOUWER-RICE'S method 
Project: ZONE E-NAVBASE CHARLESTON 

Mt Pleasant. SC 29464 

(803)8840029 Evaluated by: TKK Date: 13.1 1.96 

Slug Test No. 1 Test conducted on: 21.10.96 

NBCE-GDE-007 FALLING HEAD TEST 

Static water level: 0.0000 ft below datum 

Pumping test duration Water level Drawdown 

fsl [ftl A 
151 18W0.0000 -0.0590 0.0590 

4 

- 

-- 



I 935 Houston Northcutt Blvd. Suite 113 BOUWER-RICE'S method 
Mt Pleasant. SC 29464 

EnSafelAllen & Hoshall 

f Project: ZONE E-NAVBASE  CHARLESTON^' 
sluglbail test analysis ( Appendix C ,  Page 1 7 

(W)-s84M129 Evaluated by: TKK 
- - I Slug Test No. 2 1 Test conducted on: 21.10.96 I 

E 

----- 

o RISING HEAD TEST 

Hydraulic conductivrty [PUS]: 6.52 x 

Hydraulic conductivity [Wday]: 5.63 x 1 W 2  

L =  10.6ft 
b = 10.6 ft 
D = 10.6 ft (full penetration) 
Reff = 0.195ft 



EnSafeIAllen & Hoshall 1 sluglbail test analysis ( Appendlx C, Page 2 1 I 935 Houston Northcutt Blvd Sun. 113 I BOUWER-RICE'S method 
M1 PI~aaant SC 7-M 

Evaluated by: TKK 1 Date: 13. t 1.96 

I 

Static water level: 0.0000 ft below datum I 

I I I 

I Pumping test duration Water level I 
I 

Drawdown 

Slug Test No. 2 

NBCE-GDEM37 

Test conducted on: 21.10.96 

RISING HEAD TEST 



1 (eOS)-Q I ( Evaluated by: TKK ( Date: 13.11.96 1 
1 Slug Test No. 2 

1 

Appendix C, Page 3 

Project: ZONE E-NAVBASE CHARLESTON 

EnSafelAtlen 8 Hoshall 
935 Houston Northcutt Bivd. Suite 1 13 

Mt Pleasant. SC 29464 

sluglbail test analysis 
BOUWER-RICE'S method 

NBCE-GDE-007 RISING HEAD TEST 

I I Pumping test duration 

I 

Water level 



I EnSafelAllen & Hoshall 
935 Houston Nortt~cutt Btvd. Suite t 13 
Mt. Pleasant, SC 29464 

sluglbail test analysis 
BOUWER-RICE'S method 

(sO3)-8&-W29 Evalwtedby:TKK Date13.11.96 

1 

Slug Test No. 2 I Test conducted on: 21.10.96 

Static 

101 
102 
103 
104 
105 
106 
1 07 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
1 2Q 
121 
1 22 
1 23 
124 
1 25 
126 
127 
1 28 
1 29 - 

NBCE-GDE-007 RISING HEAD TEST 

water level: 0.0000 fl below datum 

Pumping test duration 

[sl 
42.9960 
43.9900 
45.0000 
45.9960 
46.9980 
48.0000 

130 312.0000 0.1890 0.1890 
131 
132 
133 
134 
135 
136 
137 
1 38 
1 39 
140 
141 
142 
143 
1 44 
1 45 
146 
147 
148 
149 

1 5 0 )  

Water level 

[fil 
0.31 50 
0.3080 
0.3050 
0.2990 
0.2960 
0.2900 

Drawdown 

[fil 
0.3150 
0.3080 
0.3050 
0.2990 
0.2960 
0.2900 

48.9960 

360.0000 
420.0000 
468.0000 
564.0000 
720.0000 
840.0000 
960.MXX) 

1080.0000 
1m.m 
1440.0000 
1680.0000 
t800.0000 
1920.0000 
2160.0000 
2280.0000 
2400.M300 
2640.MXX) 
2880.0000 
3120.0000 
3240.0000 

49.9980 
51.0000 
51.8960 
52.9980 
54.0000 
55.9980 
57.0000 
57.9960 
60.DMX) 
72.ooo0 
84.0000 
96.0000 

108.0000 
120.0030 
132.0000 
144.0000 
156.0000 
168.0000 
192.0000 
216.0000 
240.0000 
276.0000 

0.1860 
0.1820 
0,1790 
0.1760 
0.1730 
0.1700 
0.1670 
0.1630 
0.1600 
0.1540 
0.1510 
0.1480 
0.1450 
0.1410 
0.1380 
0.1350 
0.1320 
0.1290 
0.1260 

0.1920 

0.2830 
0.2800 
0.2ir10 
0.2740 
0.2710 
0.2670 
0.2640 
0.2610 
0.2580 
o.nw 
0.2330 
0.2230 
0.2200 
0.2170 
0.21 40 
0.21 10 
0.2080 
0.2040 
0.2010 
0.1980 
0.1950 
0.1920 

0.1860 
0.1 820 
0.1790 
0.1760 
0.1730 
0.1700 
0.1670 
0.1630 
0.1600 
0.1540 
0.1510 
0.1480 
0.1450 
0.1410 
0.1380 
0.1350 
0.1320 
0.1290 ; 

0.1260 i 

0.2800 
0.2770 
0.2740 
o.n io 
0.2670 
0.2640 
0.2610 
0.2580 
0.2390 
0.2330 
0.2230 
0.2200 
0.2170 
0.2140 
0.21 10 
0.2080 
0.2040 
0.2010 
0.1980 
0.1950 - 



* 
EnSafelAllen & Hoshall 
935 Houston Northcutt Blvd. Suite 113 

sluglbail test analysis 
BOUWER-RICE'S method 

Appendix C, Page 5 

Project: ZONE E-NAVBASE CHARLESTON 
Mt Pieasanl. SC 29464 

(803)884-9329 Evaluated by: TKK 

Slug Test No. 2 

NBCE-GDE-007 

Date: 13.1 1.96 

Test conducted on: 21 .I036 

RISING HEAD TEST 

1 
1 

1 
1 

1 
1 

1 

I 

8 

* 

Static water level: 0.0000 fi below datum 

151 
152 
1 53 
154 
1 55 
1 56 
157 
158 
159 
160 
161 
1 62 
1 63 lOBW.W00 0.0500 0.0500 
1 64 12000.0000 0.0470 0.0470 
1 65 13200.0000 0.0440 0.0440 
1 66 14400.0000 0.0400 0.0400 
167 15600.OMX) 0.0370 0.0370 
1 68 16800.0000 0.0340 0.0340 
169 20400.0000 0.031 0 0.031 0 
170 25200.0000 0.0280 0.0280 
171 26400.0000 0.0280 0.0280 
1 72 27600.0000 0.031 0 0.031 0 -- 
1 73 28800.W00 0.031 0 0.0310 
174 30000.0000 0.0310 0.0310 
1 75 31 200.0000 0.0340 0.0340 
176 32400.0000 0.0340 0. [)340 

177 33600.0000 0.0340 0.0340 
1 78 34800.0000 0.0310 0.0310 
1 79 36OOO.0000 0.0340 0.0340 
pppp 

180 37m.0000 0.0340 0.0340 
181 3&400.0000 0.0310 0.0310 
1 82 39600.0000 0.0280 0.0280 
183 4O800.0000 0.0280 0.0280 
1 84 42000.0000 0.0250 0.0250 
185 45600.W00 0.0220 0.0220 
1 86 49200.0000 0.01 80 0.0180 
1 87 51600.0000 0.0150 0.0150 

- 

Water level 

P I  
0.1190 
0.1160 
0.1130 
0.1100 
0.1070 
0.1040 
0,1000 
0.0970 
0.0940 
0.0850 
0.0720 
0.0590 

Pumping test duration 

Is1 
3480.0000 
3720.0000 
3960.0000 
4200.MXX1 
4560.0000 
4800.0000 
5160.0000 
5400.0000 
5880.0000 
7200.0000 
8400.0000 
9600.0000 

Drawdown 

[fil 
0.1190 
0.1160 
0.1 130 
0.1100 

1 0.1070 
0.1040 
0.1000 
0.0970 
0.0940 
0.0850 
0.0720 
0.0590 



Hydraulic mductivlty [Wday]: 15.1 

1 

L = 6.1 ft 
b = 6.7 ft 
D = 6.1 ft (full penetration) 
Reff = 0.195 ft 

Appendix C, Page 1 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK 

EnSafetAllen & Hoshall 
935 Houston Northcut1 Blvd. Suite 113 
~t Pbsant.  sc 29464 

(803)-884-0029 

Slug Test No. 1 Test conducted on: t7.03.97 
-- 

NBCE-GDE-020 

! 

t [sl 
0 50 100 150 200 250 300 350 400 450 500 

< 

O O O D O  

o FALLING HEAD f EST 

Hydraulic conductivity [Ws]: 1.75 x 10" 

slug/bail test analysis 
BOUWER-RICE'S method 



Appendix C, Page 2 

Pro~ect: ZONE E-NAVBASE CHARLESTON 

EnSafelAllen & Hoshall 
935 Houston Nortt~cutt Bbd. Suite 1 13 
Mt Pleasant. SC 29464 

(803)484-0029 

sluglbail test analysis 
BOUWER-RICE'S method 

I 

i 
Static water level: 0.0000 ft below datum 

..-,- - 

Evaluated by: TKK 

Slug Test No. 1 

Drawdown Pumping test duration 

Date: 18.03.97 

Test conducted on: 17.03.97 

Water level 

I 
NBCE-GOE-020 

3 

FALLING HEAD TEST 



] Appendix C, Page 3 t I EnSafelAllen & Hoshall 
935 Houston Northcutt Blvd. Suite 113 

I Mt Pleasant. SC 29464 

(803)484-0029 

sluglbail test analysis 
BOUWER-RICE'S method I Project: ZONE E-NAVBASE  CHARLESTON^ 

b u a t e d  by: ~ C l ~ a t e :  18.03.97 Il 
,- 

Test conducted on: 17.03.97 I 

FALLING HEAD TEST 

Stabc water level: 0.0000 ft below datum 

Water level ~ ~ a w d o w n ~ ~ ~ '  
I 
I 



I 

Static water h i :  0.0000 ft blow datum 

Water level Drawdown 

EnSafelAllen & Hoshall 1 slugtbail test analysis 
935 Houston Northcutt Blvd. Suite 11 3 BOUWER-RICE'S method 

Mt. Pleasant. SC 29464 

( ~ 0 3 ) ~ 2 9  

Append~x C, Page 4 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK Date: 18.03.97 

1 Test conducted on: 17.03.97 Slug Test No. 1 
I 

NBCE-GDE-OM 1 I FALLING HEAD TEST 



Hydraulic canductivrty [Wdayl: 21.2 

EnSafelAllen 8 Hoshall 

Lz6.1 ft 
b=6.1 ft 
D = 6.1 R (full penetration) 
Reff = 0.195ft 

sluglbail test analysis Appendix C, Page 1 

935 Houston Northcutt Blvd. Suite ? 13 BOUWER-RICE'S method 
Mt. Pleasant, SC 29464 

(~03 ) -884~ )29  

Project. ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK Date: 18.03.97 

Slug Test No. #1 Test conducted on: 1 7.03.97 

NBCE-GDE-020 ---+--- 
t Is1 

0 30 60 90 120 150 160 21 0 240 270 300 

f 

o RlSlNG HEAD TEST 

Hydraulic conductiwly [ftfs]: 2.45 x lo4 



EnSafelAllen & Hoshall I Sluglbail test anaiys~s 
935 Houston Northcutt Blvd. Suite 11 3 BOUWER-RICE'S method 
Mt. Pleasant. SC 29464 

reo3~-9e4mzs i 
1 Appendbc 12, Page 2 i 
I Project: ZONE E-NAVBASE CHARLESTON 1 
I=by: TKK ( Date: 18.03.97 1 

l<lug Test No. #I 
- -- 

F t  conducted on: 17.03.97 

I NBCE-GDE-020 1 RISING HEAD TEST t 

I Static water level: 0.0000 R below datum 
I 

I Drawdown 
I 

Pumping test duratmn Water level 



I Mt. Pleasant, SC 29464 

(803)-9 

I 
.. - -- 

EnSafelAllen 8 Hoshall 
935 Houston Northcutt Blvd. Suite 113 

1 Append~x C, Page 3 I sluglbail test analysis 
BoUWER-RICE'S method 

Evaluated by TKK I Date: 18.03.97 

Test conducted on: 17.03.97 

RISING HEAD TEST 

Pumping test duratim Water level Drawdown 
I 
I 



/ Append~x C, Page 2 EnSafelAHen 8 Hoshall 
935 Houston Northcutt Blvd. Suite 11 3 
Mt. Pleasant. sc 29464 

(803)484-0329 

- . 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK Date: 18.03.97 

sluglbail test analysis 
BOUWER-RICE'S method 

I Slug Test No. #2 1 Test conducted on: 17.03.97 

I Static water level: 0.0000 ft below datum 

Pumping test duration Water level 



Append~x C, Page 3 EnSafelAlien 8 Hoshalf 
935 Houston Northcutt Blvd. Suite 11 3 
Mt. Pleasant, SC 29454 

(803)-8844029 

Test No. #2 

sluglbail test analysis 
BOUWER-RICE'S method 

- - - 7 Test conducted on: 17.03.97 

NBCE-GDE-020 FALLING HEAD TEST 

I I Pumping test duration 

Static water level: 0.0000 ft helow dabm 

Water level Drawdown I 



., 

EnSafefAllen & tloshall 
935 Houston Northcutt Blvd. Suite 113 
Mt. Pleasant. SC 29464 

(8031-9 

sluglbail test analysis 
BOUWER-RICE'S method 

Appendix C, Page 4 

Project: ZONE E-NAVBASE CHARLESTON 

Slug Test No. #2 

NBCE-GDE-020 

Evaluated by: TKK Date: 18.03.97 

Test conducted on: 17.03.97 

FALLING HEAD TEST 

- 

Static 

101 
2 02 
103 

- 

water level: 0,0000 ft below datum 

Pumping test d u d n  

[sl 
312.0000 
324.0000 
336.OMX3 

Water level 

[fil 
0.0060 
0.0060 
0.0060 

Drawdown 

[fil 
0.0060 
0.0060 
0.0060 



Hydraulic conductrvity [PUday]: 13.7 

L = 6 . l  ft 
b = 6.1 ft 
D = 6.1 ft (full penehtion) 
Refi= 0,195ft 

Appendii C, Page 1 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK 

EnSafelAllen & Hoshall 
935 Houston Northcutt Blvd. Suite 11 3 
Mt. Pleasant. SC 29464 

(6033-4 

sluglbail test analysis 
BOUWER-RICE'S method 

Slug Test No. #2 

NBCE-GDE420 

Test conducted an: 17.03.97 

t [sl 
0 50 100 150 200 250 300 350 400 450 500 

1 o0 " - - - --, - -- - - 3 J - 
- - - - - - . - - - - - - ------ ------+ ---- 
- - - - - -. - - - - - --------- ------ 

---- --- 
- ------ - - - - - - - - - - 

------- --- 
7 

---- --- 

f---- 

P 

0 0 0 0 0 0 0  

I o - ~  
o  FALLING HEAD TEST 

Hydraulic conductivity [PUS]: 1.59 x lo4 

. 



EnSafeIAllen & Hoshall duglbail test analysis Appendix 0. Page 2 1 
935 Houston Northcutt Blvd. Suite 113 BouWER-RICE'S method I 

Project: ZONE E-NAVBASE CHARLESTON ~ 
Mt. Pleasant. SC 29464 

ca03)ea4-omg Evaluated by: TKK Date: 18.03.97 \ 
I 

Slug Test No. #2 Test conducted on: 17.03.97 

NBCE-GDE-OM FALLING HEAD TEST 

Static water level: 0.0000 fl below datum 

Pumping test duration Water level Drawdawn 

Is1 [f 11 [fil 
1 0.0000 2.3440 2.3440 1 
2 0.9960 2.4990 2.4990 1 
3 1.5000 0.4320 0.4320 
4 1.9980 0.5710 

-- - - - -- 
0.5710 

5 2.4960 0.4660 1 0.4660 i 
6 3.0000 0.4320 0.4320 
7 3.4980 0.3940 0.3940 
a 3.9960 0.3620 0.3620 
9 4.5000 0.3370 0.3370 
10 4.9980 0.3150 0.3150 
11 5.4960 0.2960 0.2960 
12 6.0000 0.2800 0.2800 
13 6.4980 0.2650 0.2650 
14 6.9960 0.2520 0.2520 
15 7.5000 1 0.2420 1 0.2420 
161 7.9980 0.2300 1 0.2300 
17 8.4960 0.2200 I 0.2200 
18 9. Woo 0.21 40 0.21 40 
19 9.4980 0.2050 1 0.2050 I 
20 9.9960 0.1980 1 0.1 980 

i 

21 10.5000 0.1920 1 0.1920 
22 10.9980 0.1860 0.1860 
23 11.4960 0.1830 0.1830 
24 12.0000 0.1 760 0.1760 1 
25 12.4980 0.1730 1 0.1730 
26 12.9960 0.1670 0.1670 
27 13.5000 0.1640 0.1640 
28 13.9980 0.1570 0.1570 
29 14.4960 0.1540 0.1540 
30 15.0000 0.1510 _] 0.1510 
31 15.4980 . 0.1480 0.1 480 
32 15.9960 0.1450 0.1450 
33 16.5000 0.1420 0.1420 
34 16.9980 0.1380 0.1380 ' 
35 17.4960 0.1 350 0.1350 
36 18.0000 0.1320 0.13M 
37 18.4980 0.1290 0.1290 
38 18.WSO 0.1290 0.1290 
39 1 9 . W  0.1260 0.1260 
40 19.9980 0.1230 0.1230 
4t 21.0000 0.1190 0.1190 
42 21.9960 O.tl60 0.1160 
43 22.4980 0.1100 0.1100 
44 24.0000 0.1070 0.1 070 
45 24.9960 0.1040 0.1040 
46 25.9980 0.1010 0.1010 
47 27.0000 0.0970 0.0970 --- 
48 27.9960 0.0940 0.0940 
49 28.9980 0.091 0 0.0910 
50 30.0000 0.0910 0.091 0 



EnSafelAllen & Hoshall / sluglbail test analysts 1 Appendix C, Page 3 

I 935 Houston Northcutt Blvd. Sude t 13 / BOUWER-RICE'S method 
Project: ZONE E-NAVBASE CHARLESTON 

Mt. Pleasant. SC 29464 

(803)-8840029 Evaluated by: TKK Date: 18.03.97 

Stabc water level: 0.0000 ft belaw datum 

Pump~ng test dumon 

Slug Test No. #2 

NBCE-GDE-OM 

Test conducted on: 17.03.97 

FALLING HEAD TEST --I 
Water level Drawdown I 

I 
i 



Mt. Pleasant. SC 29464 

(803)-884-M329 

- -  - 

Evaluabd by: f KK ( Date: 18.03.97 I 
Appendix C ,  Page 4 

Proiect. ZONE E-NAVBASE CHARLESTON 

EnSafeIAllen & Hoshall 
935 Houston Northcult Blvd. Suite 1 j3 

Slug Test No. #2 

sluglbail test analysis 
BOUWER-RICE'S method 

Test c o n d u d  on: 17.03.97 - I 

NBCE-GDE-OM / FALLING HEAD TEST I 
I 

Static water level: 0.0000 ft below datum 

- 

Drawdown 

[fil 
O.M)60 

0.0060 
0.0060 

Water level 

[ fil 
0.0060 
0.0060 
0. W60 

101 
102 
103 

Pumping test duration 

[EI 
312.0000 
324.0000 
336.0000 



Hyrdnuli conductivity [Wday]: 13.3 

I 

L = 6.1 fi 
b = 6.1 ft 
D = 6.1 ft (full penetration) 
Reff=O.l%ft 

Appendix C, Page Z 

Project: ZONE E-NAVBASE CHARLESTON 
i 

Evaluated by: TKK 

EnSafelAllen & Hoshall sluglbail test analysis 
935 Houston Nortfieutt Blvd. Suite 113 BOUWER-RICE'S method 

~ t .  pleasant. sc 29464 1 

(8031-9 
I 
i 

Slug Test No. #2 Test conducted on: 17.03.97 I 
NBCE-GDE-OM 

t [sl 
0 50 100 150 200 250 300 350 400 450 500 
- -- - -. ---- - 
- - - - -. - - - - - --------- - ----- - - - - - . - - - - - - - - - -- - - - - - - - - - - + - - - -. - - - - - - - - - - - - - - - - - - - - - - - - ---- - ---- -------- ---- - ----- --------- - ----- 

+--- - 

O D O O D  

a RISING HEAD TEST 

Hydraulic condudvrty [WE]: 1.54 x l o4  



1 EnSafelAllen 8 Hoshall / sluglbail test analys~s 1 Appendix C, Page 2 I 
I 935 Houston Northcutt Blvd. Suite 11 3 I BOUWER-RICE'S method 

hit Pleasant. SC 29464 
Project: ZONE E-NAVBASE CHARLESTON 

I Evaluated by: TKK Date: 18.03.97 I 

1 Static water level: 0.00~~ ft below datum I 

Slug Test No. #2 ' Test conducted on: 17.03.97 

I I Pumping test duration 

NBCE-GDEMO 

Water level 

RISING HEAD TEST 



1 EnSafelAllen & Hoshall I stuglbail test analys~s 1 Appenduc C, Page 3 1 

I 935 Houston Northcutt Btvd. Suite 1 13 
Mi Pleasant, SC 29464 

(a)-9 

I Static water level: 0.0000 ft below datum 

BOUWER-RICE'S method 

Slug Test No. #2 

NBCE-GDE-020 

Pumping test dumbon 

Test conducted on: 17.03.97 

RISING HEAD TEST 



EnSafelAllen 8 Hoshall slug/bail test analysis Appendix C, Page 4 

935 Houston Northcutt Blvd. Suite 11 3 BOUWER-RICE'S method Project: ZONE E-NAVBASE CHARLESTON 
Mt. Pleasant. SC 29464 

(80~)gS4-M)29 Evaluated by: TKK 

Slug Test No. #2 Test conducted on: 17.03.97 

NBCE-GDE-020 RISING HEAD TEST 

Static 

101 
102 

D d o m  1; 
water level: 0.0000 fl below datum 

Pumping test duration 

fsl 
300.a000 
312.0000 

I 
I 

[ftl 
0.0000 
0.0000 

I 

I 

Water level 

Eft1 
0.0000 

1 0.0000 

1 

I 

I 

I 

I 

I 
I 



------ ~ 

------ ~ 

o FALLING HEAD TEST 

Hydraulic conductivity [Ws]: 4.17 x 10" 

Hydraulic conductivny [fVday]: 3.60 

L =8.8ft 
b = 8.8 ft 
D = 8.8 ft (full penetration) 
Reff= 0.195ft 



- 

' FALLING HEAD TEST 

I I Pumping test duration 

Appendix C, Page 2 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK Date: 15.1 1.96 

EnSafeIAllen & Hoshall 
935 Houston Northcutt Blvd. Suite 113 

Watar level 

Slug Test No. #I I f est conducted on: 18.10.96 

sluglbail test analysis 
BOUWER-RICE'S method 

I MI. Pleasant. SC 29464 

(803)-884m9 



t [sl 

,oO" -----.----------------------------*-----,----------------- 
----.----_----A- L----- 

-* - 
-S  ----.----------_-----.L--------------------------------- 

o RISING HEAD TEST 

Hydraulic conductrvrty [ft/s]: 1.35 x l o 4  

Hydraulic conducbvity [fttday]: 13.0 

L = 8.8 ft 
b = 8.8 ft 
D = 8.6 ft (full penetration) 
RefF=O.I95ft 



EnSafelAllen 8 Hoshall sluglbail test analysis I Appendix C, Page 2 I I 
I 935 Houston Northcutt Blvd. Suite 1 13 1 BOUWER-RICE'S method 

Mt Pleasant, SC 29464 I 
Projed: ZONE E-NAVBASE CHARLESTON I I ( m ) m 2 9  

I 

1 I Evaluated by: TKK I Date: 15.1 1.96 I 
- -  

Slug Test No. #I Test conducted on 18 10 96 

NBCE-GDE-024 RlStNG HEAD TEST 

I 

Static water level: 0.0000 ft below datum i I 
Pumping test duration Water level Drawdown 

I 



Hydraulic conducbvity [Wday]: 3.1 5 

L = 8.5 ft 
b = 8.5 ft 
D = 8.5 ft (full penetration) 
Reff = 0.195 ft 

Appendix C, Page 1 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK 

EnSafelAllen 8 Hoshall 
935 Houston Northcutt Blvd. Suite 11 3 
Mt. Pleasant. SC 29464 

(803)-884-0029 

slug/bail test analysis 
BOUWER-RICE'S method 

Slug Test No. #2 

NBCE-GDE-024 

Test conducted on: 17.03.97 

1 

! 

t [sl 
0 70 140 2?0 280 350 420 490 560 630 700 

loOe I------+ ----- L ---- - - - - - - - - - - - - - - -C-----  ----- ----- ---+------- ------ 
------.-LA------------------ ------ ------------- - - - - - - . - - - - - - - - - - -- - - - - -, - - - - - - - - - - ---- - ---- - ------- -------------- ---- 
A - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

---- -- ---- ----- ----- - 4  

----- -- - 
--- ---- - 

---- -- -- - 
------.------I--- ---- ------ - 

I ad - 
o FALLING HEAD TEST 

Hydraulic conductmy [Ws]: 3.65 x 



935 Houston Northcutt Blvd. Suite 1 1  3 I BOUWER-RICEIS method 

Mt Pleasant. SC 29464 

EnSafelAllen & Hoshall I sluglbail test analysis 
I 

Project: ZONE E-NAVBASE CHARLESTON; 

Appendix C, Page 2 

(803)-884m3029 

I 

Static water bevel: O.WOO ft belw datum 

Slug Test No. $2 

NBCE-GDEU24 

I Water level Drawdawn I Pumping k t  duration / I 
I I 

! 
Evaluated by: TKK 

Test conducted on: 17.03.97 

FALLING HEAD TEST 
I~ 
I i 

Date: 19.03.97 



I Appendix C. Page 3 EnSafelAllen EL Hoshall 
935 Houston Northcutt Blvd. Surte 113 
Mt. Pleasant, SC 29464 

(803)8840029 

I Project: ZONE E-NAVBASE CHARLESTON 

sluglbail test analysis 
BOUWER-RICE'S method 

Slug Test No. $2 

Evaluated by: TKK 

Static water level: 0.0000 ft below datum j 

Date' 19.03.97 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 

Drawdown 

[fil 
0.1230 
0.1200 
0.1200 
0.1160 
0.1200 
0.1 200 
0.1160 
0.1 160 
0.1160 
0.1160 
0.1130 
0.1130 
0.1130 
0.1160 
0.1130 
0.1 100 
0.1130 
0.1130 
0.1100 
0.1100 
0.1130 
0.1100 

73 
74 
75 
76 
n 
78 
79 
80 
81 
82 
83 
04 
85 
86 
87 
68 
89 
90 
91 

92 
93 
94 
95 
96 - 
97 
98 
99 

100 

Pumping test duration 

[sl 
33.9960 
34.9980 
36.0000 --- 
36.9960 
37.9980 
39.0000 
39.9960 
40.9980 
42.0000 
42.9960 
43.9980 
45.0000 
45.9960 
46.9980 
48.0000 
98.9960 
49.9980 
51.0000 
51.9960 
52.9480 
54.0000 
54.9960 

1 

1 

1 
1 
1 

Water level 

[fll 
0.1230 
0.1200 
0.1200 
0.1160 
0.1200 
0.1MO 
0.1 160 
0.1160 
0.1160 
0.1160 
0.1130 
0.1130 
0.1130 
0.7160 
0.1130 
0.1100 
0.1130 
0.1130 
0.1100 
0.1100 
0.1130 
0.1100 

55.9980 
57.0000 

1 57.9960 
58.9980 
6o.ooo0 
72. a000 
84.0000 
96.0000 

108.0000 
120.0000 
132.0000 
144.0000 
156.0000 
168.0000 
180.0000 
192.0000 
204.0000 
216.0000 
228,0000 
240.a000 
252.0000 
264.0000 
276.0000 
288.0000 
300.0000 -- 
312.0000 
324.0000 
336.0000 

0.1100 
0.1100 
0.1100 

0.1100 
0.11w 
0.1100 

1 
I 
' 

0.1070 
0.1 070 
0.1040 
0.1040 
0.0980 
0.0980 
0.0940 

0.0880 
0.0880 
0.0850 
0.0820 
0.0820 
0.0820 
0.0750 
0.0750 
O.07M 

0.0690 -- 
0.G690 
0.0660 
0.0660 
0.0630 
0.0630 
0.0630 
0.0600 
0.0530 

1 0.1070 
0.1070 
0.1040 
0.1040 
0.0980 
0.0980 
0.0940 
0.0880 
0.0880 
O.OB50 
0.0620 
0.0820 
0.0820 
0.0750 
0.0750 
0.0720 
0.0690 
0.0690 
0.0660 
0.0660 
0 . m  . 
0.0630 
'-- 

0.0630 
0.0600 
0.0530 



I 
I 1 Static water bvel: 0,0000 ft below datum I 

1 
Appenduc C:, Page 4 

Project. ZONE E-NAVBASE CHARLESTON 

Evaluated by' TKK Date. f9.03.97 

EnSafelAllen 8 Hoshall 
935 Houston Northcutt Blvd Surte 113 

Slug Test No. #2 I Test conducted on. 17.03.97 

NBCE-GDE-024 FALLING HEAD TEST I 

I 

sluglba~l test analysts 
BOUWER-RICE'S method 

Drawdown Pumping test duration 

I hit Pleasant SC 29464 

(803)-8860029 
I 

I Water level 



Hydraulic conductivity [PUday]: 2.44 

L = 8.5 ft 
b = 8.5 ft 
D = 8.5 ft (full penetration) 
R d =  0.195 ft 

I 

i 
i 
I 
I 

EnSafeJAllen 8 Hoshall 
935 Houston Northcutt Btvd. Suite 11 3 

slug/bail test analysis 
BOUWER-RICE'S method 

Appendlx I:, Page 1 

I Mt Pleasant. SC 29464 

(8Q4-9 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK 

Slug Test No. #2 

NBCE-GDE-024 

Date: 19.03.97 

Test conducted on: 17.03.97 

t 151 
0 200 400 600 800 1000 1200 1400 1600 1800 2000 

a RISING HEAD TEST 

Hydraulic conductivity [ft/s]: 2.82 x lo'= 



EnSafdAllen & Hoshall sluglbail test analysls Append~x C, Page 2 I 
I 935 Houston Northcutt Blvd. Suite t 13 BOUWER-RICE'S method 

Mt Pleasant. SC 29464 
Project: ZONE E-NAVBASE CHARLESTON 

(803)-8846029 1 Evaluated by: TKK 1 Date: 19.03.97 I 

I 

NBCE-GDE-024 

Static water level: 0.0000 ft below datum 

Slug Test NO. #2 

RISING HEAD TEST 

Test conducted on: 97.03.97 

I 

I I 

i 
Pumping test duration Water level Drawdown 



Appendix C, Page 3 

Project: ZONE E-NAVBASE CHARLESTO 

Evaluated by: TKK Date: 19.03.97 

EnSafeIAllen & Hoshall 
935 Houston Northcutt Blvd. Suite 113 
Mt. Pleasant. SC 29464 

(603)8846029 

sluglbail test analysis 
BOUWER-RICE'S method 

Slug Test No. #2 

NBCE-GDE-024 

' Test conducted on: 17.03.97 

RISING HEAD TEST 

- 

Static 

5 1 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
€6 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 

84 
85 
86 

87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

water level: 0.0000 ft below datum 

Pumping test duration 

[$I 
39.0000 
40.M00 
40.8000 
42.0000 
43.2000 
43.8000 
45.0000 
46.2000 
46.8000 
4 8 . W  
49.2000 
49.8000 
51.0000 
52.2000 
52.8000 
54.0000 
55.2000 
56.8000 
57.0000 
58.2000 
58.8000 
60.0000 
72.0000 
84.0000 
96.0000 
108.0000 
120.0000 
132.0000 
144.0000 
156.0000 
168.0000 
180.0000 
192.0000 
204.0000 
216.0000 
228.0000 
240.0000 
252.0000 
264.0000 
276.0000 
288.0000 
3Ml.0000 
31 2.0000 
324.0000 
336.0000 
348.0000 
360.0000 
372.0000 
384.0000 
~ . 0 0 0 0  

Water level 

[fil 
0.1500 
0.1400 
0.1400 
0.1 400 
0.1 400 
0.1400 
0.1400 
0.1400 
0.1300 
0.1300 
0.1300 
0.1300 
0.1300 
0.1300 
0.1300 
0.1300 
0.1200 
0.1 200 

0.1200 
0.1200 
0.1200 
0.1MO 
0.1 100 
0.1100 
0.1000 
0.1000 
0.1000 

Drawdown 

[fil 
0.1500 
0,1400 
0.1 400 
0.1400 
0.1400 
0.1400 
0.1400 
0.1400 
0.1300 
0.1300 
0.1300 
0.1300 
0.1300 
0.1300 
0.1300 
0.1m 
0.1200 -- 
0.1200 
0.1200 
0.1200 
0.1200 
0.1200 
0.1100 
0.1100 
0.1000 

8 0.1000 
0.1000 

0.0900 
0.0800 
0.0800 
0.0800 
0.0800 
0.0800 

0.0800 
0.0800 
0.0700 
0.0700 
0.0700 
0.0700 
0.0700 
0.0700 
0.0700 

0.1000 
0.1000 

i 0.1000 -- 
0.09Oo 
0.0900 
0.0900 
0.0900 
0. D90a 

0.1000 
0.1000 
0.1000 

0.0900 
0.0900 
0.0900 
0.0900 
0.0900 
0.0800 
0.MW 
0.0800 
0.0800 
0.0800 

0.0800 
0.0800 
0.0700 
0.0700 
0.0700 
0.0700 
0.0700 
0.0700 
0.07W 

. 



EnSafelAllen & Hoshall 
935 Houston Northcutt Blvd. Suite 11 3 
Mt. Pleasant. SC 29464 

(803)884-0029 

Static water level: 0.0000 ft below datum 

Slug Test No. $2 ! Test conducted on: 17.03.97 

NBCE-GDE-024 i RISING HEAD TEST 
I 

sluglbail test analysts 
BOUWER-RICE'S method 

Appendix C;, Page 4 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK 

Drawdown Pumping test duration 

Date: 19.03.97 

Water level 



Hydraulic conductivity [Wday]: 1.31 

- 
EnSafelAllen 8 Hoshall 

L = 8.5 fl 
b = 8.5 ft 
D = 8.5 ft (full penetration) 
Reff =0.195ft 

sluglbail test analysis Appendix C, Page 1 

935 Houston Northcutt Blvd. Suite 113 , BOUWER-RICE'S method 
Mt Pleasant. SC 29464 i 
(803)4WCKl29 I 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluatedby:TKK 

slug ~ e s t  NO. #3 j T W ~  mnduc)*) m: 16.1 0.96 

NBCE-GDE-024 

t  is1 
0 100 200 300 400 500 600 700 800 900 1000 

l o a v  1 ---------- L_ --------------- 
---------- ---- - -- 

------.-------------------------------------A- - 
- ---- 
- ---- 

-- ---- - ---- 

Date:19.03.97 

E ,o-1 

- ----- 

- - - - - - - - - .- 
- - - - - - - - - .- 
- - - - - - - - - 
- - - - - - - - - -- 
--------------- 

-ah------------ 

0 

- - - - - - - - - - 

1 0-2 

i ----- -- --- 

o FALLING HEAD TEST 

Hydraulic conductivity [Ws]: 1.52 x 

- - - - - - 
- - - - - - 
- - - - - - 
- - - - - - 

-- ---- 

- - - - - - 
- 

- - - - - - 
- 

- - - - - - ---- - 

----- 

- - - - - 

+-- -- 

- - - - - - - - - - - - 





I Appendix C, Page 3 I EnSafelAllen & Hoshall 
935 Houston Northcutt Blvd. Suite 11 3 
Mt. Pleasant. SC 29464 

(803)8840029 I Evaluated by: TKK I Date: 19,0397 1 

slug/ba~l test analys~s 
BOUWER-RICE'S method 

I Slug Test No 13 

I NBCE-GDE-024 I FALLING HEAD TEST I 

I Static water level: 0.0000 R below datum I 
Pumping test duration I Water level Drawdown 



I Appendix 12, Page 4 ! EnSafelAllen 8 Hoshall 
935 Houston Northcutt Bkd. Suite 1 13 Prolect: ZONE E-NAVBASE CHARLESTON 

slug/bail test analysis 
BOUWER-RICE'S r n W  

Static water level: 0.0000 ft below datum 

Pumping test duration Water level Drawdown 

I 

Mt. Pleasant. SC 29464 

( 8 0 3 ) m ~  Evaluated by: TKK Date: 19.03.97 

Slug Test No. R3 

NBCE-GDE-024 

Test c o n d u d  on: 16.10.96 

FALLING HEAD TEST 

1 



Hydraulic conduhity [ftlday]: 2.57 

L = 8.5 ft 
b = 8.5 R 
D = 8.5 R (full penetration) 
Reff=0.195R 

Appendix C, Page 1 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK 

EnSafelAllen & Hoshatl sluglbail test analys~s 
935 Houston Northcutt Blvd. S u b  1 13 BOUWER-RICE'S method 
Mt Pleasant. SC 29464 

(803)884-0029 

Slug Test No. #3 

NBCE-GDE-024 

Test conducted on: 18.10.96 

t [sl 
0 100 m 300 400 500 600 700 800 900 loo0 

to" O- ---I-----------------. 

--------------.-------a- ------.--A- _ +--- - 
-------------------- 

> 
----- -- 

------,-----------------.----a-p-p- ---+--- -- 

I 

1 o - ~  
o RISING HEAD TEST 

Hydraulic conductivity iftls]: 2.90 x 1w5 



I 

EnSafelAllen 8 Hoshall 
935 Houston Northcutt Blvd. Suite 113 
hit. Pleasant. SC 29464 

(SW)4M-W29 

sluglbail test analysis 
BOUWER-RICE'S method 

Appendix C, Page 2 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK 

Slug Test No. W3 

NBCE-GDE-024 

Date: 19.03.97 

Test conducted on: 18.10.96 

RISING HEAD TEST 

Drawdown 

[fil 
4.1620 
2.3690 

1.41 70 
1.3510 
1.2940 
1.2440 
1 .I 970 
1.1550 
1.1110 
1.0730 
1.0360 
0.9980 
0.9600 
0.9250 
0.8900 
0.8580 
0.8240 
0.7930 
0.7610 
0.7330 
0.7040 
0.6730 
0,6470 
0.6220 
0.5940 
O.!j720 
0.5460 
0.5240 
0.5020 
0.4830 
0.4640 
0.4450 
0.4300 
0.4140 , 
0.3980 
0.3860 
0.3730 
0.3600 
0.3480 
0.3380 
0.31 90 
0.3030 
0.2880 
0.2750 
0.266a 

Water level 

R 
4.1620 
2.3690 
1.4170 
1.3510 
1.2940 
1.2440 
1.1970 
1.1550 
1.1110 
1.0730 
1 . o m  
0.9980 
0.9600 
0.9250 
0.8900 
0.8580 
0.8240 
0.7930 
0.7610 
0.7330 
0.7040 
0.6730 
0.6470 
0.6220 
0.5940 
0.5720 
0.5460 
0.5240 
0.5020 
0.4830 

0.4640 
0.4450 
0.4300 
0.41 40 
0.3980 
0.3860 
0.3730 
0.3600 
0.3480 
0.3380 
0.31 90 
0.3030 
0.2880 

--. 

0.2750 
0.2660 

Static 

1 
2 
3 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
n 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

water level: 0.0000 ft below datum 

Pumping test duration 

Is1 
0.0000 
0.9960 
1.5000 
1.9980 
2.4960 
3.0000 
3.9980 

3.9960 
4.5000 
4.9980 
5 . m  
6.0000 
6.4980 
6.9960 
7.5000 
7.S9EiD 
8.4960 

9.0000 
9.4980 
9.- 

10.5000 
10.9980 
11.4960 
12.0000 
12.4980 
12.9960 
13.5000 
13.9980 
14.49613 
15.0000 1 
15.4980 
15.9960 
16.5000 
16.9980 
17.4960 
18.0000 
18.4980 
18.9960 
19.5000 
19.9980 
21.0000 
21.- 
22.9980 
24.0000 
24.9960 

46 
47 
48 - 
49 
50 

25.9980 
27.a000 
27.9960 
28.9980 
30.0000 

0.2560 
0.2470 
0.2400 
0.2340 
0.2280 

0.2560 
0.2470 
0.2400 
0.2340 
0.2280 



EnSafdAllen 8 Hoshatl I sluglbail test analysis I Appendix (;, Page 3 I 
Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK I Date: 19.03.97 I 935 Houston Northcut1 Blvd. Suite 113 
Mt Pleasant. SC 29464 

(803)8840029 

Test conducted on: 1 8 10.96 I 
i 

RISING HEAD TEST 
- 

i 

I 

BOUWER-RICE'S method 

I Static water level: 0.0000 ft below datum 

Pumping test duration Water level Drawdorm ! j 



EnSafelAllen 8 Hoshall 
935 Houston Northcutt Blvd. Suite 1 1  3 
Mt. Pleasant. SC 29464 

(@Q3)-9 

slugtbail test analysrs 
BOUWER-RICE'S method 

Append~x C .  Page 4 

Proj-t: ZONE E-NAVBASE CHARLESTON 

Evaluated by. TKK 

Slug Test No. #3 

NBCE-GDE-024 

Date: 19.03.97 

T est conducted on: 18.10.96 - 
RISING HEAD TEST 

I 

, 
1 

j 

I 

[ 
1 

1 
1 

4 

Drawdown 

[fil 
0.1010 
0.1010 
0.0980 
0.0980 
0.0980 
0.0980 

8 0.0950 
0.0950 
0.0950 
0.0920 
0.0920 
0.0920 
0.0920 
0.0920 
0.0890 
0.0890 
0.0860 
0.0890 
0.0860 
0.0860 

1 0.0860 

Static water level: 0.0000 ft below datum 

Water level 

[fil 
0.1010 
0.1010 

101 
102 

122 1 564.0000 0.0820 
ID 576.ooo0 0.0820 

124 ( 588.0000 0.0820 
1 25 600.0000 0.0820 
126 [ 720.0000 0.0790 
1 27 B40.OWO 0.0730 
128 1 960.0000 0.0700 

I 

I 

I 

103 336.0000 0.0980 
104 348.0000 0.0980 
105 360.0000 0.0480 
106 372.0000 0.0980 
107 384.0000 0.0950 
108 ~ ~ W O O O  0.0950 
109 408.0000 0.0950 
110 4M.0000 0.0920 
III I 43z.ooo0 0.0920 
112 1 444.0000 0.0920 
113 1 456.0000 0.0920 
114 468.0000 0.0920 
ti5 480.0000 0.0890 
116 492.0000 0.0890 
117 504.0000 0.0860 
118 1 516.0000 0.0890 
119 I 528.0000 0.0860 
120 1 540.0000 0.0860 
121 552.0000 0.0860 

Pumping test duration 

[$I 
312.0000 

' 324.0000 

0.0820 
0.0820 
0.0820 
0.0820 
0.0790 
0.0730 
0.0700 

1 



T 

EnSafelAllen & Hoshall sluglbail test analysis Appendix C ,  Page 1 

935 Houston Northcult Btvd. Suite 113 BOUW ER-RICE'S method Project: ZONE E-NAVBASE CHARLESTON 
Mt P w n t .  SC 29464 

(803)-8844029 Evaluated by: TKK 

Slug Test No. #1 Test conducted on: 18.10.96 
- 

NBCE-GDEQ25 1 ' 
t [sl 

0 50 100 150 200 250 300 350 400 450 500 
10DT -----.---+------ L ----- ----- 

a 
- 

- - - - - -, - - - - A + - - - - -- - - - - -, - - - - - - - - - - -- - - - - - - - - -- - - - - - -- - - - - - 
- - - - - -. - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - 

- 
4 

- 

0 

----- - 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
------ ---- - 
---- ----- ;----I 

"\ 
- - - -  

----- --- ------ 1 - - - - - - - - *- - - - - - 

1 o - ~  
o FALLING HEAD TEST 

Hydraulic conductivrty [ft/s]: 3.33 x 

Hydraulic conductivity [PUday]: 2.88 



I 
1 

I 

i 

I ~ 

Append~x C, Page 2 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK Date: 15.1 1.96 

EnSafelAllen & Hoshall 
935 Houston Northcutt Bhrd. Suite 113 

sluglbail test analysis 
BOUWER-RICE'S method 

MI Pleasant, SC 29464 ! 
(803)8840029 

Slug Test No. # Z  

NBCE-GDE-025 

Test conducted on: 1 8.10.96 

FALLING HEAD TEST 

1 

- 

Static 

1 
2 
3 
4 
5 

6 
7 
8 
9 

10 
1 I 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
n 
24 
25 
26 
27 
28 
29 
30 
3 1 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

water level: 0.000Q ft below datum 

Pumping test duration 

[sl 
0.0000 
4.B000 
4.9980 
5.7960 
6.3960 

6.6000 
6.7980 
6.9960 
7.2000 
7.3980 
7.5960 
7.8000 
7.9480 
8.1960 
8.4000 
8.5980 
8.7960 
9.0000 
9.1980 
9.3960 
9.g000 
9.7980 
9.9960 

t 0.2000 
10.5960 
10.8000 
11.1960 
11.5980 
12.0000 
12.3960 
72.7980 
13.3980 
13.9980 
14.7960 
15.6000 
16.8000 
17.7960 
19.3980 
2.1.0000 
21.9960 
24.9960 

27.0000 
30.0000 
33. woo 

45 36.0000 -0.1890 

46 39.0000 -0.1860 
47 42.0000 -0.1830 

45.0000 -0.1790 
49 48.0000 -0.1760 
50 51.0000 4.1730 1 

-0.1890 
-0.1860 
4.1830 
0.4790 
-0.1760 
-0.1 730 

Water level 

PI 
-3.6520 
-3.0390 
-2.8180 
-0.8i70 
-0.4320 
-0.3470 
4.3470 
-0.3370 
0.3250 
-0.3150 
-0.3090 
-0.3030 
-0.2930 
-0.2930 
-0.2870 
-0.2810 
4 . ~ 7 0  
-0.2740 
-0.2710 
0.2680 
-0.2650 
-0.2620 

I -0.2580 
-0.2550 
-0.2520 

Drawdown 

[RI 
-3.6520 
-3.0390 
-2.81 80 
4.8770 
-0.4320 
4.3470 
-0.3470 
4.3370 
4.3250 
-0.3150 
-0.3090 
-0.3030 
-0.2930 
0.2930 
-0.2870 
-0.2810 
-0.2770 

-0.2740 
-0.2710 
-0.2680 
-0.2650 
-0.2620 
-0.2580 
4.2550 

1 -0.2520 
-0.2490 
-0.2460 
-0.2430 
-0.2390 
4.2360 
-0.2330 
0.2300 
-0.2270 
-0.2240 
-0.2210 
0.2170 
-0.21 40 
-0.2110 
-0.2080 
-0.2050 
0.2020 
0.1980 
-0.1950 

i -0.2490 
-0.2460 
-0.2430 
-0.~90 
-0.2360 
-0.2330 
-0.2300 
-0.2270 
-0.2240 
-0.2210 
-0.21 70 
4.2140 
43.21 10 
4.m 
6.2050 
-0.2020 
-0.1 980 
4.1950 1 

0.1920 -0.1920 1 



I 

Appendrx C, Page 3 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK Date: 15.1 1.96 

EnSafelAllen & Hoshall 
935 Houston Northcutt Bkd. Suite 11 3 
Mt Pleasant. SC 29464 

(803)8840029 

sluglbail test analysis 
BOUW ER-RICE'S method 

Slug Test No. #1 

NBCE-GDE-025 

Test conducted on: 18.10.96 

FALLING HEAD TEST 

1- 

- 

- 

Static 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 

66 
67 
68 

- 

Water level 

[fil 
-0.1700 
-0.1 670 
-0.1540 
4.1450 
4.1380 
-0.1320 
-0.1260 
0.1190 
-0.1130 
4.1100 
-0.1070 

water level: 0.0000 ft below datum 

Pumping test duration 

[sl 
54.0000 
57.9960 
72.0000 
84.0000 
96.0000 

108.0000 
1 m . m  
132.00M) 
144.0000 
156.0000 
168.0000 
180.MXX3 
192.0000 
204.0000 
216.0000 
228.0000 
264.0000 

/ 300.0000 

Dnwdown 

[ftl 
4.1700 
-0.1 670 
-0.1540 
-0.1450 
-0.1380 
-0.1320 
-0.1260 
-0.1 190 
-0.1 130 
4.1100 
4.1070 

-0.1040 
-0.1010 
-0.0970 
-0.0970 
4.0940 
-0.0910 
4.0880 

----- 

-0.1040 
-0.1010 
-0.0970 
-0.0970 
4.0940 
-0.0910 
-0.0880 

I 

- --- 



Hydraulic conducbvlty [Wday]: 3.33 

L = 7.9 ft 
b = 7.9 ft 
D = 7.9 ft (tifull penetration) 
R e f f =  0.195ft 

Appendix C. Page 1 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK 

EnSafelAllen 8 Hoshall 
935 Houston Northcutl Bbd. Suite 113 
Mt Pleasant, SC 29464 

(803)8860029 

sluglbail test analysis 
BOUWER-R[cE's method 

Slug Test No. #2 

NBCE-GDE-025 

Test mdueted on: 17.03.97 

t [sl 
0 SO 100 150 200 250 300 350 400 450 500 

IOQ? 1 
- 

- - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ---------- * ---- 
- 

------ - - A - - 
--------------- 
--------------- 

0 
- ------ ----- ---- ---------- ----- i 

---------.-,-----,----- 
b -- 

1 P 1, ------.----- 
- - - - - - . A ~ - - -  
- - - - - - . - - - - - 

I 

lo-= 
o FALLING HEAD TEST 

Hydraulic cdnductivrty [ftls]: 4.42 x 1 p5 

- - - - - 

I 

-- - - - - - 
----- 



~ppendlx C, Page 2 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK Date: 18.03.97 

EnSafelAllen & Hoshall 
935 Houston Northcutt Blvd. Suite 2 13 
~ t .  Pleasant sc 29464 

(803)884-0029 

sluglbail test analysis 
BOUWER-RICE'S method 

Slug Test No. #2 

NBCE-GDE-025 

Test conducted an: 17.03.97 

FALLING HEAD TEST 

I i 
Sbtic water level: 0.0000 ft below datum 

Drawdown 

lfil 
0.9970 
0.61 50 

1 0.4450 
1 0.4070 

0.3880 
0.3690 1 

1 0.3560 
[ 0.3440 
1 0.3340 

0.3250 

Water Level 

PI 
0.9970 
0.61 50 
0.4450 
0.4070 
0.3880 
0.3690 

1 0.3560 
1 0.3440 
1 0.3340 

0.3250 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Pumping teat duration 

is1 
0.0000 
3.4980 
3.9960 
4.5000 
4.9980 
5.4960 

1 6.0000 
6.4980 
6.9960 
7.5000 --- 

11 
12 
13 - 
14 
15 
16 
17 
18 
19 
20 
21 
22 
n 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

7.9980 
8.4960 
9.0000 
9.4980 
9.9960 

10.5000 
10.9980 
11.4960 
12.0000 
12.4980 
12.9960 
13.5000 
13.9480 
14.4980 
15.OCaI 
15.4980 
15.9960 
16.5000 
16.9980 
17.4960 
18.0000 
18.4980 
18.4960 
19.5000 
14.9980 
23.0000 
21.9960 
22.9980 
24.0000 
24.9960 
25.9980 
27.0000 
27.9960 
28.9980 
30.0000 
30.9960 
31.9960 
33.0000 
33.9960 
34.9480 

0.31 90 

1 1 0.3060 1 0.3060 
1 0.3030 
1 0.2960 

0.2930 
0.2900 
0.2840 
0.2810 
0.2770 

1 0.2770 
1 0.2740 

0.271 o 
1 0.2680 
1 0.2680 
1 0.2650 
1 0.2620 

0.2620 
I 0.2620 
1 0.2590 ~ 0.2550 

0.2550 
0.25M 
0.2520 
0.2490 
0.2460 
0.2460 
0.2430 
0.2400 
0.2400 
0.2360 
0.2330 
0.2330 
0.2300 
0.2300 
0.2270 
0.2240 
0.2240 
0.2210 
0.21 70 

1 0.3030 
1 0.2960 
1 0.2930 
1 0.2900 
1 0.2840 
1 0.2810 

0.2770 
0.2770 
0.2740 
o.nlo 

] 0.2680 
1 0.2680 
1 0.2650 
1 0.2620 
1 0.2620 
I 0.2620 
1 0.2590 
1 0.2550 

0.2550 
0.2520 
0.2520 
0.2490 
0.2460 
0.2460 
0.2430 
0.2400 
0.2400 

t 

I 

0.2360 j 
0.2330 
0.2330 
0.2300 
0.2300 
0.2270 
0.2240 
0.2240 
0.2210 
0.2170 

' 



EnSafeIAllen & Hoshall 
935 Houston Northcutt Btvd. Surte 11 3 

Mi. Pleasant. X 29464 

(803)8860029 

I Static r t e r  level: 0.0000 ft below datum 

sluglbail test analysis 
BOUWER-RICE'S method 

I - -- 

Slug Test No. #2 

I I Pumping test duration 

Test conducted on: 17 03 97 
- 

FALLING HEAD TEST 

Water level Drpwdown i II 



Appendix C. Page 4 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK Date: 18.03.97 

I 
EnSafelAllen 8 Hoshall 
935 Houston Northcult Bhd. Suite 11 3 
Mt. Pleasant. SC 29464 

(803)884ooz9 

i 

sluglbail test analysis 
BOUWER-RICE'S method 

I 

Slug Test No. 62 
.- 

NBCE-GDE-025 

1 I 

i 

Test conducted on: 17.03.97 

FALLING HEAD TEST 

Water level 

[ftl 
0.0790 
0.0790 
0.0790 
0.0750 
0.0750 
0.0750 

I 

I 

I 

I 

Static 

101 
1 02 
1 03 
104 
105 
106 

Drawdown I 
I 

[f tl 1 
0.0790 
0.0790 1 

0.0790 - 
0.0750 

water level: 0.0000 ft below datum 

Pumping test duration 

[sl 
372.0000 
384.0000 

396.0000 
408.0000 
420.0000 
432.0000 

I 

- 

0.0750 
0.0750 

I 

- 

I 

I 

I 

I 

1 

I 

I 

I 

-- 



Hydraulic conductmy [Wday]: 7.54 

EnSafelAllen IL Hoshall 
935 Houston Northcutt Blvd. Suite 11 3 
Mt. Pleasant. SC 29464 

(803)884-0029 

L = 7.9 ft 
b =7.9 I7 
D = 7.9 ft (full penetration) 
Reff = 0.195 ft 

sluglbail test analysis 
BOUWER-RICE'S method 

Slug Test No. #2 

NBCE-GDE-025 

Appendix C, Page 1 

Project: ZONE E-NAVBASE CHARLESTON; 
1 

Test conducted on: 17.03.97 

Evaluated by: TKK Date: f 8.03.97 

t [sl 
0 50 100 150 200 250 300 350 400 450 

a 
5 

o RISING HEAD TEST 

Hydraulic conductivity [Wsj: 8.73 x 1 0 ' ~  

I 



EnSafelAllen 8 Hoshall 1 sluglbail test analysis I Appendix C, Page 2 1 
Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK 1 Date: 18.03.97 

935 Houston Northcutt Btvd. Suite 1 f 3 
Mi Pleasant. SC 29464 

(803)-884-0029 

I Slug Test No. Y2 

BO~WER-RICE'S method 

)st conducted on: 1 7.03.97 

NBCE-GDE-025 RISING HEAD TEST 

Static water level: 0.0000 ft below datum 

Pumping test duration Water level Drawdown 

I 



< 

EnSafelAllen & Hoshall 
935 Houston Northcutt Bhd. Suite 113 
Mt. Pleasant. SC 29464 

(803)-884-0029 

stuglbait test analysis 
BOUWER-RtCE's methad 

Appendix C, Page 3 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by. TKK 

Slug Test No. $2 / Test conducted on: 17.03.97 

NBCE-GDE-025 / RISING HEAD TEST 
I 

Static water level: 0.0000 A below datum 
____L___ 

Date' 18.03.97 

Drawdown 

[rtl 
0.2990 
0.2900 
0.2800 
0.2710 
0.2640 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 

70 
71 
72 
73 

A 

-- 
74 
75 
76 
n 
78 
79 
80 
81 
82 
83 
84 

85 
86 

87 
88 
a9 

90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

Pumping test duration 

Is1 
31.9980 
33.0000 
33.9960 
34.9980 
36.0000 

Water level 

[fil 
0.2990 
0.2900 
0.2800 
0.2710 
0.2640 

36.9960 
37.9980 
39.0000 
39.9960 
40.9980 
42.0000 
42.9960 
43.9980 
45.0000 
45.9960 
46.9980 
48.0000 
48.9960 
49.9980 
51 .ooOa 
51.9960 
52.9480 
54.0000 
54.9960 
55.9980 
57.0000 
57.9980 
58.9980 
60.0000 
72.0000 
84.0000 
96.0000 
108.0000 
120.0000 
132.0000 
144.0000 
156.0000 
168.0000 
180.0000 
192.0000 
M4.0000 
21 6.0000 
228.0000 
240.0000 
252.0000 
264.0000 
276.0000 
288.0000 

0.2580 
0.2520 
0.2450 
0.2390 
0.2330 
0.2270 
0.2230 
0.21 70 
0.2140 
0.M80 
0.2040 
0.201 0 
0.1980 
0.1920 
0.1920 
0.1860 
0.1860 
0.1 820 
0. I 790 
0.1760 
0.1730 
0.1 700 
0.1670 

' 0.1670 
0.1410 

, 0.1 220 
0.1100 
0.0970 
0.0910 
0.0820 
0.0760 
0.0700 
0.0670 
0.0600 

pp 

0.0fi40 
0.051 0 
0.041 0 
0.0410 1 

0.0380 
0.0350 
0.0320 
0.0290 
0.0260 - 
0.0220 
0.0190 

300.0000 
312.0000 

0.2580 
0.2520 
0.2450 
0.2390 
0.2330 
0.2270 
0.2230 
0.2170 
0.2140 
0.2080 
0.2040 
0.2010 

I 0.1980 
0.1920 
0.1 920 
0.1860 
0.1860 
0.1 820 
0.1790 
0.1760 
0.1730 
0.1700 
0.1670 
0.1670 
0.1410 
0.12M 
0.1100 
0.0970 
0.0910 
0.0820 
0.0760 
0.0700 
0.0670 
0.0600 
0.0540 
0.0510 

0.0410 
0.0410 
0.0380 
0.0350 
0.0320 
0.0290 
0.0260 . 
0.0220 1 
0.0190 1 1 



Mi Pleasant. SC 29464 

L 

- 

! 



Hydraulic conductivny [ftlday]: 3.28 

EnSafelAllen & Hoshall 
935 Houston Northcutt Blvd. Suite 1 1  3 
Mt. Pleasant. SC 29464 

(803)8890029 

sluglbail test analysis 
BOUWER-RICE'S method 

Slug Test No. #3 

NBCE-GDE-025 

APPENDIX C, Page 1 

Project: ZONE E - NAVBASE CHARLESTO 

Test conducted on: 17.03.97 

Evaluated by: TKK Date: 18.03.97 

I 

t [sl 
0 50 100 150 MO 250 300 350 400 450 500 

10" 

_ _ -  - -- ----- 

E 10-I 

1 o - ~  
o FALLING HEAD TEST 

Hydraulic conductivrty [Ws]: 4.32 x 

L 
--_ 
-A_-- 

_ -  
-- 

0 

f--__--f 

- 
---- 
------ 

---- 
-_ -  ------ 

-- 

- 
----------------- 

--------- - ----- 

-- 

- 

--- 
---- --- 



EnSafelAllen 8 Hoshall sluglba~l test analysis APPENDI,K C, Page 2 I 

.- 

1 Test conducted on: f 7.03.97 

I 935 Houston Northcutt Blvd. Suite 113 
Mt Pleasant. SC 29464 

(803)8840029 

BOUWER-RICE'S method I 
NAVBASE CHARLESTO 

I Date: 18.03.97 

1 SDbc water level: O W M  fl below d*rn 

I I Pumping test duration Water level Drawdown ! 

- 

NBCE-GDE-025 FALLING HEAD TEST 



EnSafelAllen (L Hoshall / sluglbail test analys~s ] APPENDI:( C, Page 3 1 
I 935 Houston Northcutt Bkd. Suite 11 3 / BOUWER-RICEIS method I 

Mt Pleasant .SC 7 U M  Project: ZONE E - NAVBASE CHARLESTO. 

/=by: TKK I Date: 18.03.97 I 
I 

Slug Test No. #3 Test conducted on: 17.03.97 

NBCE-GDE-025 FALLING HEAD TEST 

1 

Static water level: 0.0000 it below datum 

Pumping test duration Water level Drawdown 



APPENDIX C, Page 4 

Project: ZONE E - NAVBASE CHARLESTO 

Evaluated by: TKK Date: 18.03.97 

EnSafelAllen & Hoshall 
935 Houston Northcult Blvd Suite 11 3 

Mt Pleasant. SC 29464 

(803)-884m29 

Static water level: 0.0000 ft below datum 1 

sluglball test analysis 
BOUWER-RICE'S method 

Slug Test No. #3 

NBCE-ODE-025 

I 
! 

! 
Pumping test duration 

Test conducted on: 17.03.97 1 
I 

FALLING HEAD TEST 

1 

Water level Drawdown 



Hydraulic conductiviiy (Wday]: 6.18 

L = 7.9 ft 
b = 7.9 ft 
D = 7.9 ft (full penetration) 
RM=0.195R 

Appendix 12, Page 1 EnSafelAllen & Hoshall slugtbail test analysis 1 
-project ZONE E-NAVBASE CHARLESTON ( 
Evaluated by: TKK Date: 19.03.97 

935 Houston Northcutl Blvd. Suite 173 
Mt Pleasant, SC 29464 

(803)884-0029 

BoUWER-RICE'S method 

Slug Test No. #3 

NBCE-GDE-025 

Test conducted on: 17.03.97 

I 

t [sl 
0 70 140 210 280 350 420 490 560 630 700 

o RISING HEAD TEST 

Hydraulic conductivity [Ws]: 7.15 x 1 o - ~  



EnSafelAllen 8 Hoehall / sluglbail test analysis I Appendix I:, Page 2 I 
I 935 Houston Northcutt Blvd. Suite 113 I BOUWER-RICE'S method 

Project: ZONE E-NAVBASE CHARLESTON 
Mt. Pleamnt, SC 29464 

(803)884-0029 I Evaluated by TKK I Date: 19.03.97 ' 
I 

Slug Test No. 63 Test conducted on: 17.03.97 

NBCE-GDE-025 

I 

Stabc water level: 0.0000 ft below datum 

I i Pumping test duration Water level Drawdown 



CHARLESTON 

Evaluated by: TKK I Date: 19.03.97 I 
-. - - rslua iit No. R3 r T~~~ conducted on: 17.03 97 

EnSafelAllen & Hoshall 
935 Houston Northcutt Blvd. Suite 11 3 

RISING HEAD TEST 

I 

slug/bail test analysis 
BOUWER-RICE'S method 

I Static water level: 0.0000 ft below datum I 

Mt Pleasant, SC 29464 

(833)484-0029 1 

Pumping test duration Water level Drawdown 

I 



i 

Appendix C, Page 4 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: f KK Date: 19.03.97 

EnSafelAllen 8 Hoshall 
935 Houston Northcutt Blvd. Suite 113 
Mt. Pleasant. SC 29464 

(803)-884-W29 

sluglbail test analysis 
BOUWER-RICE'S method 

Slug Test No. 13 

NBCE-GDE-025 

Test conducted on: 17.03.97 

RISING HEAD TEST 

' 

Static 

101 
1 02 
103 
f 04 
105 
106 
1 07 
108 
I09 
110 
ll? 
112 
113 
114 
115 
116 
117 

water level: 0.0000 ft below datum 

Pumping test duration 

[sl 
324.0000 
336.0000 
348.0000 
360.0000 
372.0000 
384.0000 
396.0000 
408.0000 
420.MXX) 
432.0000 
444.0000 
456.0000 
468.0000 
480.0000 
492.0000 
504.0000 
516.0000 

I 

Water level 

[fil 
0.0290 
0.0250 
0.0250 
0.0220 
0.0190 
0.01 90 
0.0160 
0.0130 
0.01 30 
0.0100 
0.01 00 
0.0060 
0.0060 
0.0030 
0.0030 
0.0030 

Drawdown 

P I  
0.0290 
0.0250 
0 . m  
0.0220 
0.0190 
0.01 90 
0.01 60 
0.0130 
0.01 30 
0.0100 
0.01 00 
0.00W3 
0.0060 
0.0030 
0.M330 
0.0030 

0.0000 0.0000 



Hydraulic conductivity [Wday]: 3.15 

L = 9.5 R 
b = 9.5 A 
D = 9.5 fl (full penetration) 
rc = 0.083 A 

Appendix C, Page I 

Project: ZCINE E-NAVBASE CHARLESTON 

Evaluated by: T. KaW 

EnSafelAllen & Hoshall 
935 Houston Norlhcutt BM.  Suite 113 
Mi Plearant SC 29464 

slugbail test analysis 
BOWER-RICE'S method 

Slug Test No. 1 

NBCE-07041 D 

Test conducted on: 19 OCT 96 

t is1 
0 M 40 60 80 100 120 140 la 180 200 

I 

l 

o FALLING HEAD TEST 

Hydraulic conductivity [Ws]: 3.65 x 1 0 ' ~  



EnSafelAllen & Hoshall slugtbail test analysis Appendix C, Page 2 
935 Houston Northcutt Btvd. Suite 113 BOUWER-RICE'S method 
Mt. Pleasant. SC. 29464 

Project: ZONE E-NAVBASE CHARLESTON 

(=)-9 Evaluated by: T. Kafka Date: 25 NOV 96 

Slug Test No. 1 Test conducted on: 19 OCT 96 

NBCE470-OI 0 FALLING HEAD TEST 

Static water Level: 0.0000 R below datum 

Pumping test duntion Water level Drawdown 

kl [fil [fil 
1 0.0000 -4.6800 4.6800 
2 3.0000 -2.5300 -2.5300 
3 4.2000 -2.2500 -2.2500 
4 4.8000 -2.2200 - 2 . m  
5 5.4000 -2.1400 -2.1 400 
6 6.0000 -2.1000 -2.f 000 
7 6 . W  -2.0600 -2.0600 
8 7.2000 -2.0200 - 2 . m  
9 7.8000 -1.9800 -1 .!Boo 

10 8.4000 -1.91 00 -1.91 00 
1 I 9.0000 -1.8700 -1 .a700 
12 9.6000 -1.8400 -1.8400 
13 10.2000 -1.8000 -1.8000 
14 10.8000 -1.7400 -1.7400 
15 11 .a000 -1.71 00 -1.77 00 
16 12.0000 -1.6800 -1 .&300 
17 12.6000 -1.6500 -1 .6500 
18 13.2000 -1.6100 -1.61 00 
19 13.8000 -1 ,5600 -1.5600 
20 14.4000 -1.5300 -1.5300 
21 15.0000 -1 .5000 -1.5000 
22 15.6000 -1.4800 -1 .m 
23 16.2000 -1.4500 -1.4500 
24 16.8000 -1.4200 -1.4200 
25 77.4000 -1.3700 -1.3700 
26 18.0000 -1.3500 -1.3500 
27 18.6000 -1.3200 -f .3200 
28 19.2000 -1.3000 -1.3000 
29 19.8000 -1.2500 -1.2500 
30 21.0000 -1.2200 -1 .Po0 
31 22.2000 -1 .I 700 -1 .I700 
32 22.8000 -1.1300 -1.1300 
33 24.0000 -1.0900 -1.0900 
34 25.2000 -1 .O500 -1.0500 
35 25.8000 -1 .02OO -1 .Moo 
36 27.0000 - 4.9800 0.9800 
37 28.2000 -0.9500 -0.9500 
38 28.8000 -0.9200 0.m 
39 j0.0000 4.8900 -0.8900 
40 31.2000 4.8500 -0.8500 
41 31.8000 4.8300 4.8300 
42 X3.0000 4.8000 -0.8000 
43 34.m 4.7700 -0.7700 
44 L 34.8000 0.7400 -- -- -0.7400 
45 36.0000 -0.7200 
46 

-0.7200 
37.- 4.7000 

47 
-0.7000 

37.8000 -0.6700 
48 

0.6700 
39.0000 -0.6500 -0.- 

49 40.2000 -0.6300 
50 

4.6300 
40.8000 4.6000 4.6000 



EnSafelAIlen CL Hoshall 
935 Houston Norlhcutt B M .  Suite 113 
Mt. Pleasant. SC. 29464 

(803- 

slughail test analysis 
BOUWER-RICE'S method 

Appendix C, Page 3 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: f. Kafb  

Slug Test No. 1 

Date: 25 NOV 96 

Test candoded on: 19 OCT 96 

NBGE47Wl D FALLING HEAD TEST 

Static water level: 0.0000 fl below datum 

Water level 

Ifll 
-0.5800 
-0.5600 
-0.5400 
-0.5200 
-0.51 00 

51 
52 
53 
54 
55 

Drawdown 

PI 
4.5800 

Pumping test duration 

Is1 
42.0000 
43.2000 
43.8000 
4 5 . m  
46.2000 

59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 

~p 

- 

-0.5600 i 
-0.5400 
-0.5200 
-0.51 00 
-0.4900 
4.4700 
-0.4500 

56 
57 
58 

j 

- 

46.8000 
48.0000 
49.2000 
49.8000 
51.0000 
52.2000 
52.8000 

1 54.00(X1 
56.2000 

1 55.8000 
57.0000 
58.XK)(3 
58.8000 
60.0000 
72.0000 
84.00(30 

1 96.0000 
1 108.0000 

1 M.0000 
132.0000 
144.0000 

1 156.0000 
'1 68.0000 

- 

1 -0.4900 
-0.4700 
-0.4500 
-0.44m 
-0.4300 
-0.4200 
-0.4000 
4.3900 
-0.3700 
-0.3600 
-0.3500 
-0.3400 
-0.3300 

-0.4400 
-0.4300 
-0.4200 
-0.4000 
-0.3900 
4.3700 
-0.3600 
4.3500 
-0.3400 
-0.3300 

4.3200 

-0.2000 
4.1300 
-0.0900 
-0.0600 
-0.0400 
-0.0300 
-0.0200 
-0.01 00 
0.0000 

f 

-0.3200 
4.2000 
-0.1300 
-0.0900 
4.0600 
-0.0400 
-0.0300 
-0.MOO 
-0.0100 
0.0000 



Hydraulic conductivity [Wday]: 2.68 

L = 9.5R 
b=9.5A 
D = 9.5 R (full penetration) 
rc = 0.083 ft 

Appendix C, Page 1 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: T. Kafka - 

EnSafelAllen 8 Hoshall 
935 Houston Northcutt Bivd. Suite 113 

Mt. m n t ,  SC. 29464 

( m w  

slughail test analysis 
BOWER-RICE'S method 

Slug Test No. 1 

NBCE-070-01 D 

Test conducted on: 19 OCT 96 

t [a1 
0 50 100 150 200 250 300 350 400 450 500 

10-2 ----------- ----- -k ----------------.------------ - - - - - - - - & - - - - - - - - - - - - - - - . - - - - - - * - - - - - ---------------- -ha---------------.-- - --------- ---------------- - - - - - - - - - A - - - - - - - -, - - - - - - - - - - - - ----------- ----- - - - - - - A - - - - - - - - - - -, - - - - - -. - - - - - 
------ -- - - - - - - - - - - - - A - - - - -, - - - - - - - 

0 ----------- ----- - - A - - - - - - - - - - - - - .- - . - - - - - - - - - - - - 
----- 

1 0 ~ ~  
o RlSrNG HEAD TEST 

Hydraulic condudrvity [ftls]: 3.10 x 1 tT5 



I EnSafelAIlen 8 Hoshall I slughail test analysis ] Appendix C, Page 2 I 

I 935 Houston Northcutt B M .  Suite 7 1 3 I BC~IWER-RICEIS  met^ 
Project: ZONE E-NAVBASE CHARLESTON 

M t  PleaMnt. SC. 2- 

(soJ)-eseowS Evaluated by: T. Kafka Date: 25 NOV 96 

Slug Test No. 1 Test conductad on: 19 OCT 96 

NBCE07001 D RISING HEAD TEST 

1 Static water level: 0.0000 R below datum I 

I I Pumping test duratian Water level D r a w d m  



Appendrx rC, Page 3 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by' T. Kafka Date: 25 NOV 96 

EnsatelAllen & Hoshall 
935 Houston Northcun Bivd Suite 11 3 

Mt Pleasant. SC 29464 

(803-g 

slugkit test anatysis 
BOUWER-RICE'S method 

Slug Test No. 1 

NBCE-07041 D 

Test conducted on: 19 OCT 96 

RISING HEAD TEST 

1 
1 

Static water level: 0.0000 ft b e h  datum 

Drawdown 

lfil 
0.7700 
0.7500 
0.7300 
0.73 00 

0.6900 
0.6600 

Water level 

lfil 
0.7700 
0.7500 
0.7300 
0.7100 
0.6900 
0.6600 

51 
52 
53 
54 
55 
56 

Pumping test d u d i n  

Is1 
43.8000 

45.0000 
46.2000 
46.8000 
48.0000 
49.2000 

57 
58 
59 
60 
61 
62 
63 
64 

0.6500 
0.6300 
0.6100 
0.- 
0.5800 
0.5600 
0.5400 
0.5200 

/ 49.8000 
51 .0000 
52.2000 
52.8000 
54.0000 
55.2D00 
55.8000 
57.0000 

1 0.6500 
0.6300 
0.6100 
0.5900 
0.5800 
0.5600 
0.5400 
0.5200 
0.51 00 
0.4900 
0.4800 
0.3400 
0.2mO 
0.1800 
0.1 300 
0.0900 
0.oSOO 
0.0600 
0.0400 
0.0300 
0.0200 
0.01 00 

65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
n 
78 

58.2000 
58.8000 
60.0000 
72.0000 
84.0000 
96.0000 

108.0000 
120.0000 
132.0000 
144.0000 
156.0000 
180.0000 
~ 4 . o o 0 0  
420.0000 

0.5100 
0.4900 
0.4800 
0.3400 
0.2500 
0.1800 
0.1 300 
0.0900 

I 0.0800 
0.0600 
0.0400 
0.0300 
0 . ~ 0 0  
0.0100 



Hydraulic conductivity [fUday]: 6.52 

L = l l . B R  
b = l l . 8 R  
D = 1 1.8 R (full penetration) 
rc = 0.083 fl 



) Appendix C, Page 2 I EnSafelAllen & Hoshall 
935 Houston Northcuti Blvd. Suite 113 
M t  Pleasant. SC. 29464 

( m m  

- 

slughail test analysis 
BOWER-RICE'S method 

I Slug Test No. 1 

Project: ZONE E-NAVBASE CHARLESTON 

I Test conducted on: 19 0CT 96 

Evaluated by: T. Kafka 

NBCES30-020 FALLING HEAD TEST 

Date: 21 NOV 96 

Static water Level: 0.0000 R below datum 

Pumping test duration Water level 



Hydraulic condudivity [Wday]: 6.14 

L =  11.8R 
b =  11.8R 
D = 1 1.8 R (full penetration) 
rc = 0.083 R 

7 

Appendix C, Page 1 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: T. Kafka 

EnSafelAlken 8 Hoshall 
935 Houston Northcutt Btvd. Suite 11 3 
Mt m n t ,  SC. 29464 

( 5 3 3 W 9  

slugbail test analysis 
BOUWER-RICE'S method 

Slug Test No. 1 

NBCES3M32D 

Test conducted on: 19 OCT 96 

t C1 
0 20 40 60 80 100 120 140 160 180 200 

----- ---- ---- ---- ---- ----- 1 ---- 3 ---- -----::--A- 1: ---- = 
- - - - - + - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - ----- ------.--------.- - --- 
- - - - - ,- A - - - - - - - - - - - - - -- - . - - - - - - - - - - - - 
- - - - -, - - - - - - - - - - - - - - - -- - , - - - - - -. - - - - - 

-----+ 

-----,------------------. ------.----- 

==&zl----- =-----:----------.-----I:----- 
---------------- - 
- - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - 
- -- 
- - - - -, - - - - - - - - - - - - - - - - -, - - - - - -. - - - - - 

P - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - 
- - --- - --- -dm---- - - - - - - -  

- - - - -, - - - - - - - - - - - - - - - - -. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - -------- ---------- -- -----.------- ----- - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - 
A - - - - - - - - - - . - - - - - - - - - -, - - - - - -. - - - - - 

0 - - - - - . - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - 
----_ _ _ - _ I _ _ _ _ _ _ _ _ _ - - - , & -  .----- 

\ 

lo3 
o RISING HEAD TEST 

Hydraulic condud' i  [Ws]: 7.1 1 x 1 o6 



Appendix (2 ,  Page 2 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: T. Kafka Date: 21 NOV 96 

EnSafelAllen 8 Hoshall 
935 Houston Nocthcutt Blvd. Suite 113 
Mt. Pleasant. SC. 29464 

(=3)8840029 

slugbail test analysis 
BOUWER-RICE'S method 

Slug Test No. 1 

NBCES30-02D 

Test conducted on: 19 OCT 96 

RISING HEAD TEST 

Drawdown 

Iftl 
2.9300 
2.2900 
2.0400 
1.7000 
1.6000 
1.4400 
1.2400 
1.1800 
1 .o300 
0.9400 
0.9000 
0.7900 
0.7300 
0.7000 
0.6400 
0 . ~ 0 0  
0.5400 
0.4900 
0.- 
0.4200 
0.3900 
0.3500 
0.3300 
0.31 00 
0.2800 
0.2700 
0.2500 
0.2300 
0.21 00 
O m  
0.1 900 
0.1800 
0.1600 
0.1500 
0.1400 
0.13W 
0.1 200 
0.1 100 
0.1000 
0.o9Clo 
0.0800 
0.0700 
0.omO 
0.- 
0.0400 
0.0200 
0.01 00 

Static water Iwet: 0.0000 fl b e h  datum 

Pumping tesi duration Water level 

ifil 
2.9300 
22900 
2.0400 
1.7000 
1.6000 
1.4400 
1.2400 
1.1800 
1.0300 
0.9400 
0.9000 
0.7900 
0.7300 
0.7000 
0.6400 
o.nw 
0.5400 
0.4900 
0.4500 
0.4MO 
0.3900 
0.3500 
0.3300 
0.31 00 
0.2800 
0.2700 
0.2500 
0.2300 
0.21 00 
0.2000 
0.1900 
0.1800 
0.1 600 
0.1 500 
0.1400 
0.1300 
0.1 200 
0.1100 
0.1000 
0.0900 
0.0800 
0.0700 
0.0600 
0.0500 
0.0400 
0.0200 
0.0100 

Is1 
1 
2 
3 
4 

5 
6 
7 
8 
9 

10 
7 1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

26 1 

0.0000 
' 4.0000 

5.0000 
6.0000 
7.0000 
8.0000 
9.0000 

10.0000 
11.0000 
120000 
13.0000 
14.0000 
15.0000 
16.0000 
17.0000 
1~.ooo0 
19.0000 
20.0000 
21.0000 
22.0000 
23.0000 
24.0000 
25.0000 
26.0000 
27.0000 
28.0000 

n 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 

29.ooo0 
30.0000 
31.0000 
32.0000 
33.0000 
34.0000 
35.0000 
36.0000 
37.0000 
38.0000 
40.0000 
41.0000 
43.0000 
45.0000 
46.0000 
49.0000 
50.0000 
53.0000 
56.0000 
72.0000 
84.0000 



a FALLING HEAD TEST 

Hydraulic conductivity Ifflsl: 7.1 2 x 1 o5 

Hydraulic conductivity [Wday]: 6.1 5 

L =  10.9R 
b = 10.9R 
D = 10.9 R (full penetration) 
rc = 0.083 R 



Appendbc C, Page 2 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: T. Kafka Date: 25 NOV 96 

EnSafdAllen & Hoshall 
935 Hourton Northcutt Blvd. Suite 113 
Mt. P k s a n t .  SC. 29464 

tm3-8840029 

dughail test analysis 
BOUWER-RICE'S method 

Slug Test No. 1 

NBCES3gOl D 

Test conducted on: 19 OCT 96 

FALLING HEAD TEST 

Static water level: 0.0000 ft below datum 

Drawdom 

lftl 
3.7080 
4.3990 
1.7100 
1,6980 
1.4950 
1.4250 
1.3560 
1 .2990 

Water level 

t fil 
3.7080 1 

Pumping test duration 

[Sl 

0.0000 

9 
10 
11 
12 

2 
3 
4 
5 
6 
7 
8 

6.4980 
6.9960 
7.5000 
7.9980 

2.4960 
3.4980 
3.9960 
4.5000 
4.9980 
5.4560 
6.0000 

' 4.3990 
1.7100 
1.6980 
1.4950 
1.4250 
1.3560 
1.2990 
1.241 0 
1.1910 
1.1400 
1.0960 

1.2410 
1.1910 
1.1400 
1.0960 



, . 
EnSafeIAllen & Hoshall sluglbarl test analysts Append~c (2 ,  Page 3 

935 Houston Notlhcult BW. Sutte 113 BOUWER-RICE'S method Project: ZONE E-NAVBASE CHARLESTON 
M t  Fleas&, SC 29464 

@ W m  Evaluated by. T. Kaflca Date: 25 NOV 96 

Slug Test No. 3 Test conducted on: 19 OCT 96 

NBCES3BOl D FALLING HEAD TEST 

Stah 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 

- 

water level: 0.0000 Pt below datum 

Pumping test durahon Water level D h  

is1 
34.9980 

[fil 
0.1 450 

Ifll 
0.1 450 
0.1 330 
0.1 260 
0.f 140 
0.1 070 
0.1010 

3 6 . 0 ~  1 0.1330 
36.9960 
37.9980 
39.0000 
39.9960 -- 

0. t 260 
0.1140 
0.1070 
0.1010 

40.9980 
42.0000 
43.9980 
45.0000 
45.9960 
46.9980 
48.0000 
49.9980 
51 .0000 
53.9960 
52.9980 
54.0000 
54.9960 

1 56.9980 
1 60.0000 

72.0000 
108.0000 

0.0950 
0.0880 
0.0760 
0.0690 
0.0690 
0 . m  

1 0.0570 
0.0500 
0.0500 
0.0440 

1 0.0440 
0.0380 
0.031 0 
0.031 0 
0.0250 
0.0060 

1 0.0000 

0.0950 
0.0880 
0.0760 
0 . m  
0.0693 
0.OWO 

1 0.0570 
0.0500 
0.0500 
0.0440 

1 0.0440 
1 0.0380 

0.0310 
0.031 0 
0.0250 
0.006O 

1 0.0000 

i 



Hydraulic wnductivrty [Ws]: 7.1 1 x lo*' 

Hydraulic conductivity [fVday]: 6.14 

Appendi C, Page 1 

Project: ZONE E-NAVBASE I CHARLESTON 

Evaluated by: T. KaRra 

EnSafelAllen & Hoshall 
935 Houston Northcut! E M .  Suke 113 
Mt. Pleassnt. SC. 29464 

(8(13)884-0029 

L = 10.9R 
b = 10.9 ft 
D = 10.9 ft (full penetration) 
r c = O . o 8 3 f t  

dugbail test anatpis 
BOUWER-RICE'S method 

Slug Test No. 1 

NBCE536-010 

T& conducted on: 19 OCT 96 

t Is1 
0 10 20 30 40 50 60 70 80 90 100 

z 

o RISING HEAD TEST 



I Slug Test No. I 

EnSafdAllen & Hoshall 
935 Houston Northcutt Blvd. Suite 11 3 
ML Pleasant. SC. 29464 

(=w=4aQg 

I Test conducted on: 19 0CT 96 

dugbail test analysis 
BOUWER-RICE'S method 

I NBCE-538-OlD 1 RISING HEAD TEST 

Static water level: 0.0000 R below datum ----I 
Pumping test duration Water level Drrrwdbwn 



Appendoc C, Page 3 

Project: ZONE E-NAVBASE CHARLESTON 

Evalwted by: T. K a M  Date: 25 NOV 96 

EnSafelAllen & Hoshall 
935 Houston NoRhcutt Blvd. Suite 113 
M1 b s a n t ,  SC 29464 

('J03-g 

slugbail test analysis 
BOUWER-RICE'S method 

Slug Test No. 1 

NBCE-538-01 D 

Test conducted on: 19 OCT 96 

RISING HEAD f EST 

- 

Drawdown 

[RI 
0,2090 
0.1 900 
0.1 770 
0.1 640 
0.1 520 
0.1 450 
0.1 330 
0.1260 
0.1 140 
0.1 070 
0.f 010 
0.0880 
0.0820 
0.0760 
0.0690 
O.OE30 
0.0570 
0.0570 
0.05M) 
0.0500 
0.0440 
0.0440 
0 . m  
0.0380 

Static water level: 0.0000 ft below datum 

0.031 0 
0.0060 

Water level 

[A1 
0.2090 
0.1900 
0.1 770 
0.1640 
0.1520 
0.1450 
0.1330 

51 
52 
53 
54 
55 
56 
57 

Pmping test duration 

[sl 
36.0000 
36.9960 
37.9980 
39.0000 
39.9460 
40.9980 
42.0000 

0.0310 
0.0060 

75 
76 

58 
59 
60 
61 
62 

-. 

63 
64 

60.0000 
72.0000 

42.9960 
43.9980 
45.0000 
45.9960 
46.9980 
48.0000 
4a.9960 

1 0.1260 
0.1 140 
0.1 070 
0.1010 
0.0880 
0.0020 
0.0760 
0.0690 
0.0630 
0.0570 
0.0570 
0.0500 

1 O.OS00 
1 0.0440 
1 0.0440 

0.0380 
0.0380 

65 
66 
67 
68 
69 
70 
71 
72 
73 
74 

49.9980 
51.0000 
51.9960 
52.9980 
54.0000 
54.9960 
55.9980 
57.0000 
57.9960 
58.9980 



Hydraulic conductivrty [Wday]: 6.58 x 1P-2 

EnSafelAllen 8 Hoshall 
935 Houston NorVlcutt Bhd. Suite 113 
Mt. Writ. SC. 29464 
(803- 

L = 6.0 f l  
b=6.0A 
D = 6.0 R (full penetration) 
n = O . W R  

slugbail test analysis 
BOUWER-RICE'S mahod 

Appendix C, Page 1 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: T. Kafka 

Slug Test No. 1 

NBCE55942D 

Test wnducted on: 19 OCT 96 

t [min] 
0 20 40 60 80 100 120 140 160 IBO 200 
--------------- t ---------- & ----------------.------------ ---------- ------ ---------- -----------.------------ -------------------------------- ------------.- ---------- ------------ - -.------------ ---------- - ---- ------.------------ 

--.--------- -- .----- 

- - - - - - - - - - - -. - , - - - - - - - - - - - - 
- - - - - - - - - - - - - . - - - - - - - - - - - - 

----- ----------------A,------.----- - - - - - - - - - - - - -. - - - - - - - - - - - - - -. - - - - - - - - - - - - - - - - - - - - - 
------------.- -----" 
- - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - -. - . - - - - - - - - - - - 

f 
- - - - - - - - - - - - - . - - - - - - - - - - - - 

10-2 ----------- % ------------- ---- ----- --------------- --------------- ------- -_-- 
- - - - - - - - - - - - - I - - - - - - - - - - - - - - , - - - - - -  

----------- ------------- ----.----- - 
^---------------------I-_--_I---__ 

--------I-- -------------- ---- 

1 04 
o FALLING HEAD TEST 

Hydraulic conductivity [Rlmin]: 4.57 x loJ 



EnSafelAllen 8 Hoshall sluwbail test analysis Append& C, Page 2 
935 Houston Northcult Blvd. Sule 113 BOUWER-RICE'S method Project: ZONE E-NAVBASE CHARLESTON 
Mt. Fleasaw SC. 29464 

(a- Evaluated by: T. K a h  Date: 25 NOV 96 

Slug Test No. 1 Test conducted on: 19 OCT 96 

NBCE55942D FALLING HEAD TEST 

Static water level: 0.0000 A below datum 

Pumping test duration Water level D m  

1 
2 
3 
4 
5 
6 

7 
8 
9 

10 
1 I 
12 
13 
14 
1 5 
16 
17 
18 
19 
20 
21 
22 

{min] 
0.0000 
0.0333 
0.0500 
0.0667 
0.0833 
0.1 333 
0.1 500 
0.2000 
0.2333 
0.2833 
0.3333 
0.3667 

23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 - 
43 
44 
45 
46 
47 
48 
49 
50 

0.3833 -1.0000 -1.0000 
0.4000 -1.0000 -1.0000 
0.4333 0.9900 -0.9900 
0.5000 4.9900 -0.9900 
0.5500 -0.9900 0.9400 
0.61 67 -0.9900 0.9900 
0.6500 -0.9800 -0.9800 
0.7000 -0.9800 0.9800 
0.7833 0.9800 0.9800 
0.8333 4.9700 -0.9700 

[fil 
-2.7300 
-1.7600 
-1 .OM0 
-1 . O m  
-1 . o m  
-1.0200 
-1.0100 
-1 -01 00 
-1.01 00 
-1 .0000 
-1 .0000 
-1.0000 

Ifil 
-2.7300 
-1.7600 
-1 .MOO 
-1 .O300 
-1 . o m  
-1 . O M 0  
-1 .0100 
-1 .0100 

-1 .OlW 
-1 .0000 
-1.0000 
-1.0000 

0.9000 
0.9667 
1.2000 
1.4000 
1.6000 
1.8000 
2.0000 
2.2000 
2.4000 
2.6000 
2.8000 
3.0000 
3.2000 
3.4000 
3.6000 
3.8000 
4.0000 
4.2MX) 
4.4000 
4.6000 
4.8000 

.- 
5.0000 
5.2000 
5.4000 
5.6000 
5.8000 
6.0000 
6.2000 

0.9700 
-0.9700 
-0.96W 
-0.9500 
-0.9400 
4.9300 
-0.9200 
-0.9100 
-0.9000 
-0.9000 
0.8900 
-0.8800 

[ -0.88M1 
4.8700 
4.8600 
0.8500 
-0.8500 
4.8400 
-0.8300 
4.8300 
-0.8200 

--, 
-0.8700 
4.8100 
4.8000 
-0.8000 
0.7900 
4.7800 
-0.7800 

-0.9700 
-0.9MO 
0.9600 
-0.9500 
-0.9400 
0.9300 
-0.9200 
4.9100 
4.9000 
-0.9000 
-0.8900 
-0.8800 
4.m 
-0.8700 
0.8600 
-0.8500 
-0.8500 
-0.8400 
0.8300 
-0.8300 
4.8200 
-0.8100 

pp 0.81 00 
-0.8000 
0.8000 
-0.7900 
-0.7800 
4.7800 



Mt. Pleasant. SC. 29464 





Hydraulic conductivity [Wday]: 5.47 x 1(r-2 

L = 6.0 R 
b - 6.0Pt 
D = 6.0 fl (full penetration) 
rc = 0.083 fl 

1 
i 

1 

I 

Appendix C:, Page 1 

project: ZCINE E-NAVBASE CHARLESTON 

Evaluated by: T. Kafka Date: 25 NOV 96 

EnSafelAllen & Hoshall 
935 Houston ~ ~ r t h ~ u t t  ~ t ~ t i .  suite 11 3 
Mt Reamnt. SC. 29464 

( 8 0 3 W  

slughail test analysis 
BOWER-RICE'S m e t m  

. 

Slug Test No. 1 Test conduebed on: 20 OCT 96 

NBCE-559-020 - 1  

t [min] 
0 70 140 21 0 280 350 420 ' 490 560 630 700 

L---- ------ 
-- * --.- .----- ------- - - 

----------------a- - -------- - --- ---- --.-.-- 
------------------A --.-.- ----- - ----- 
-- ---- 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - -------- ------------ -- - - - - - - - - - - - 
-0 -------------------- - - - - -- - - - - - 

0 
-i P .,----.---_------.------.----- 
-------------.-- 4- - - - - - - - - - - -, - - - - - - - - - - - - 

O 0 0  - - - - - - - - - - - - - , - - - - - - - - - - - - - - - - . - - - - - -. - - - - - 
0 

------------- - 

o RISING HEAD TEST 

Hydraulic conductivity [Wmin]: 3.80 x lo'= 

* 



EnSafelAllen & Hoshall 
935 Houston Northcult Blvd. Suite 113 
M t  Pkasant. SC. 29464 

(8031-9 

slugbait test analysis 
BOUWER-RICE'S rneW 

Appendix C, Page 2 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: T. Kafka Date: 25 NOV 96 

Slug Test No. 1 

NBCE55942D 

Test conducted on: 20 OCT 96 

RISING HEAD TEST 

Static 

1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
n - 
28 
29 
30 
3f 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

Water level 

IRI 
1 .m 
1.2350 
1 .mO 
1.2000 
1.1970 

water level: 0.0CW ft below datum 

Pumping test duration 

[min] 
0.0000 
0.0250 
0.0333 
0.0416 
0.0500 
0.0666 
0.0750 
0.0833 
O.lM)(1 
0.1083 
0.1 166 
0.1250 
0.1 333 
0.1416 
0.1 833 
0.1916 
0.2083 
0.2250 
0.2416 
0.2500 
0.2583 
0.2833 
0.291 6 
0 . W  
0.3083 
0.3333 
0 . m  
0.3666 
0.3833 
0.4000 
0.4166 
0.4333 
0.5000 
0.5666 
0.5833 
0.6000 
0.61 66 
0.6333 
0.6500 
0.6833 
0.7000 
0.7500 
0.7666 
0.8000 
0.8500 
0.9000 
0.9333 
0.9666 
0.9833 
1.2000 

Drawdmn 

[fil 
1.6260 
1.2350 
1 .2220 
1 .2OOO 
1.1 970 

1.1940 
1.1900 
1.1870 
1.1900 
1.1840 
1.1870 
1.1840 
1.1810 
t .I780 
1.1750 
1.1710 
1.1680 
1.1650 
1.1680 
1.1650 
1.1680 
1.1650 
f.1620 
1.1650 
1.1590 
1.t650 
1.1620 
1.1560 
1.1590 
1.1520 
1.1560 
1.1520 
1.1430 
1.1460 
1 .I370 
1.1400 
1.1 370 
1.1340 
1.1400 
1 .I370 
1.1300 
1.1340 
1 .I 270 
1.1240 
1.1210 
1.1240 
1.f180 
1.1150 
1.1180 
1 .lo80 

1.1940 
1.1900 
1.1870 
t ,1900 
1.1840 

. 1.1870 
1.1840 
1.1810 
1.1700 
1.1750 
1.1710 
1.1680 
1.1650 
1.1680 
1.1650 
1.1680 
1.1650 
1.1620 
1 .I650 
1.1590 
1.1650 
1.1620 
1.1560 
1.1590 
1.1520 
1.1560 
1.1520 
1 .I430 
1.1460 
1 .I370 
1 .I400 
1.1370 
1.1340 
1.1400 
1.1370 
1.1300 
I .$340 
1 .in0 
1.1240 
1.1210 
1 .I240 
1.1180 
1.1150 
1.1 180 
1.1080 



EnSafelAllen 8 Hoshall 
935 Houston Nontrcult Bhrd. Suite 11 3 
M t  Pleasant. SC. 29464 

(m)gs4.w29 

slughail test analysis 
BOUWER-RICE'S method 

Slug Test No. 1 

NBCE559-02D 

Appendbc C, Page 3 

Project: ZONE E-NAVBASE CHARLESTON 

Test conducted on: 20 OCT 96 

RISING HEAD TEST 

Evaluated by: T. Kafka Date: 25 NOV 96 

Static 

51 
52 
53 
5.4 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 

water level: O.MXX1 R below datum 

Pumping test duration 

[min] 
1 .m 
1.6000 
1.8000 
2.0000 
2.2000 
2.4000 
2.6000 
2.8000 
3.0000 
3.2000 
3.4000 
3.6000 
3.8000 
4.0000 
4.2000 
4.4000 
4.6000 
4.8000 
5.0000 
5.2000 
5.4000 
5.8000 
6.0000 
6.2000 
6.4000 
6.6000 
6.B000 
7.2000 
7.4000 
7.6000 
7.8000 
8.0000 
8.2000 
8.6000 
9.0000 
9.20~0 
9.4000 
9.6000 
9.8000 

10.0000 
12.0000 
14.0000 
16.0000 
18.0000 
20.0000 
22.0000 
24.0000 
26.0000 
28.0000 
30.0000 

Water level 

[R] 
1.0990 
1.0890 
1.0740 
1.0670 
1.0610 
1 .0450 
1.0420 
1.0360 
1 .om 
1 .Moo 
1 .0100 
1.0010 

pp 

d.--- 
0.9850 
0.9850 
0.9760 
0.9690 
0.9570 
0.9500 
0.9470 
0.941 0 
0.931 0 
0.9190 
0.9160 
0.9090 
0.9120 
0.9000 
0.8870 
0.8810 
0.8780 
0.88f 0 
0.8680 
0.8590 
0.8520 

Drawdown 

Iftl 
1.0990 
1.0890 
1.0740 
1.0670 
1.0610 
1.0450 
1.0420 
1 
1.0290 
1 .MOO 
1.0100 
1.0010 
0.9950 
0.9850 
0.9850 
0.9760 
0.9690 
0.9570 
0.9500 
0.9470 
0.941 0 
0.931 0 
0.91 90 
0.9160 
0.9090 
0.9120 
0.9000 
0.8870 
0.8810 
0.8780 
0.881 0 
0.8680 
0.8590 

pp 

0.8520 

- 

0.8460 
0.8370 
0.8300 
0.8240 
0.821 0 
0.8180 
0.7700 
0.7290 
0.691 0 
0.6600 
0.631 0 
0.6030 
0.5780 
0.5490 
0.5180 
0.4960 

0 . m  
0.8370 
0.8300 
0.8240 
0.8210 
0.81 80 
0.7700 
0.7290 
0.6910 
0.6600 
0.6310 
0.6030 
0.5780 
0.5490 
0.5180 
0.4960 



Appendi C, Page 4 

Project: ZONE E-NAVBASE CHARLESTON 
- 
Evaluated by: T. Kafkal Date: 25 NOV96 ! 

EnSafelAllen 8 Hoshall 
935 Houston Northcutt Blvd. Suite 11 3 

Mt. W n t  SC. 29464 

(W)88+0029 

slugbail test analysis 
BOUWER-RICE'S method 

Slug Test No. 1 

NBCES59-02D 

Test d u c t a d  on: 20 OCT 96 
! 

RISING HEAD TEST 

-. . . 

Static water level; 0.0000 R below datum 

Drawdown 

[Rl 
0.4730 
0.4540 
0.4390 

Water level 

C1 
0.4730 
0.4540 
0.4390 

Pumping test duration 

[min] 
101 1 32.0000 

142 
1 43 
1 44 
1 45 
146 
1 47 
1 48 
149 
150 

102 
103 - 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 

0.1130 
0.1070 
0.1010 
0.0940 
0.0850 
0.08M 
0.0780 
0.0750 
0.0720 

300.0000 
320.0000 
340.0000 
360.0000 
380.0000 
m.0000 
420.0000 
460.0000 
480.0000 

34.0000 
36.0000 

0.1 130 
0.1070 
0.1010 
0,0940 
0.0850 
0.0820 
0.0780 
0.0750 
0.0720 

- 
40.0000 
42.0000 
44.0000 
46.0000 
48.0000 
50.0000 
52.0000 
54.0000 
56.0000 
58.0000 
60.0000 
62.0000 
64.0000 

0.4040 
0.3910 
0.3790 
0.3660 
0.3530 

118 I 66.0000 
119 1 68.0000 
120 1 70.0000 

0.4040 
0.391 0 
0.3790 
0.3660 
0.3530 

0.271 0 
0.2650 
0.2620 
0.2520 
0.2430 
0.2360 
0.2330 
0.2300 
0.2270 
0.2210 
0.2140 
0.2080 
0.21 10 
0 . m  
0.M20 
0.1950 
0.1670 
0.1510 
0.1480 
0.1390 
0.1 290 
0.1230 
0.1 200 
0.1 160 

121 
1 22 
1 23 
1 24 
1 25 
1 26 
127 
128 
1 29 
130 
131 
132 
1 33 
1 34 
1 35 
1 36 

0.2710 
0.2650 
0.2620 
0.2520 
0.2430 
0.2360 
0.233 
0.2300 
0.2270 
0.2210 
0.21 40 
0.2080 
0.21 10 
0.2050 
0.2020 
0.1950 
0.1 670 
0.1510 
0.1 480 
0.1 390 
0.1 290 
0.1 230 
0.1200 
0.1 f 60 

72.0000 
76.0000 
78.0000 
80.0000 
82.0000 
84.0000 
86.0000 
88.0000 
90.0000 
92.0000 
94.00W 
96.0000 

100.0000 
120.0000 
140.0000 
160.00W 

0.3440 
0.3340 
0.3220 
0.3120 
0.3030 
0.2930 
0.2840 
0.2780 

0.3440 
0.3340 
0.3220 
0.31 20 
0.3030 
0.2930 
0.2840 
0.2780 

137 1 180.0000 
738 
139 
140 
141 

200.0000 
220.0000 
260.0000 
280.0000 



I 
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Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: T. Kafka Date: 25 NOV 96 

EnSafdAllen 8 Hoshall 
935 Houston Northcutt Bhd. Suite 113 
M t  Reasant. SC. 29464 

(8033-9 

duglbail test analysis 
BOUWER-RICE'S method 

Slug Test No. 1 

NBCES5902D 

I 

Test conducted on: 20 OCT 96 

RISING HEAD TEST 

PI 
0.WSO 
0.0630 
0.0600 

----- 

[fil 
0.- 
0.0630 
O . m  

151 
152 
1 53 

i 

Static water level: 0.0000 R belaw datum 

[rnin] 
500.0000 
520.0000 
560.m 

I 

I I 

4 

Drawdm Pumping test duration Water level 



Hydraulic conductivity IfVdayJ: 1.73 x 1 IT-1 

L = l I . S R  
b=11.5f l  
D = 11.5 R (full penetration) 
rc = 0.083 R 

Appendix C, Page 1 - 
Project: ZONE E-NAVBASE CHARLESTON I 

Evaluated by: T. Kafka Date: 25 NOV 96 , 

EnSafelAllen 8 Hoshall 
935 Houston Northcutt Bivd. Suite 11 3 
Mt. Pleasant. SC. 29464 

(~)9seoo29 

dughail test analysis 
BOUWER-RICE'S method 

Slug Test No. 1 

NBCE-559430 

t [rnin] 
0 7 14 21 28 35 42 49 56 63 70 

H 

o FALLING HEAD TEST 

Hydraulic condudivity [Rlrnin]: 1 .X )  x l o 4  

Test conducted on: 19 OCT 96 1 





EnSafelAllen B Hoshall 
935 Houston Notthcutt Blvd. Suite 11 3 
Mt. Pleacant SC. 29464 

(803)-9 

dugbait test analysis 
BOUWER-RICE'S method 

Appendix C;, Page 3 1 
Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: T. Kafka Date: 25 NOV 96 

Slug Test No. 1 

NBCE559-03D 

! 
I 

Test conducted on: 19 OCT 96 
i 

FALLING HEAD TEST 

Static water level: 0.0000 ft below datum 

Drawdom 

Ifil 
-2.1 800 
-2.1 700 
-2.1800 
-2.1600 
-2.1400 
-2.1 5W 
-2.1400 
-2.1300 
-2.1300 
-2.1300 
-2.1200 

Water level 

[fil 
-2.1 800 
-2.1 700 
-2.1800 
-2.1600 
-2.1 400 
-2.1 500 
-2.1 400 
-2.1 300 
-2.1 300 
-2.1 300 
-2.1200 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 

Pumping test duration 

[min] 
0.8300 
0.8500 
0.8700 
0.8800 
0.9000 
0.9200 
0.9300 
0.9500 
0.9700 
0.9800 
1.0000 

62 1 .XKX) -2.0400 

84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 7.8000 -0.8000 0.8000 
96 8.0000 4.7800 -0.7800 
97 8.2000 4.76~0 ' 4.7600 
98 8.4000 4.7400 0.7400 
99 8.6000 4.7200 -0.MOO 

100 8.8000 4.7000 4.7000 
.I 

5.6000 
5.8000 
6.0000 
6.2000 
6.4000 
6.6000 
6.8000 
7.0000 
7.2000 
7.4000 
7.6000 

-1.0700 
-1 .O400 
-1.01 00 
4.9900 
0.9600 
4.9400 
-0.9100 
-0.8900 
-0.8600 
-0.8400 
4.8200 

-1.0700 
-1 .O400 
-1 .OlOO 
-0.9900 
-0.9600 
-0.- 
-0.91 00 
-0.8900 
4.8600 
-0.8400 
-0.8200 



Appendix C;, Page 4 

Prqect: ZONE E-NAVBASE CHARLESTON 

Evaluated by: T. K a M  Date: 25 NOV 96 

EnSafelAllen IT Hoshall 
935 Houston Northcutt Bhrd. Suite 113 
Mt. Writ. SC. 29464 

(803w44cQ9 

sluglbail test analysis 
BOWER-RICE'S method 

Slug Test No. 1 

NBCE55903D 

Test conducted on: 19 OCT 96 

FALLING HEAD TEST 

Static water level: 0.0000 R below datum 

0- 

[A1 
-0.6800 1 
-0.6700 1 
-0.6500 1 
-0.64M) 
-0.6200 
4.6100 
-0.4700 
-0.3700 
-0.3000 
-0.2400 
4.1 900 
4.1 600 

Water level 

tfiI 
0.6800 
0.6700 
-0.6500 
-0.6400 
4.6200 
-0.6100 
0.4700 
0.3700 
-0.3000 
-0.2400 
-0.1 900 
4.1 600 

101 
102 
103 
104 
105 
106 
1 07 
108 
109 - 
110 
11 1 
112 

Pumping test duration 

[rnin] -- 
9.0000 
9.2000 
9.4000 
9.6000 
9.8000 

10.0000 
12.0000 
14.0000 
16.0000 
18.0000 
20.0000 
22.0000 



Hydraulic conductivity [fUdayj: 2.38 x l W-1 

l =  11.5R 
b = l l . f i R  
D = I 1.5 R (full penetration) 
rc = 0.083 R 

EnSafelAllen Hoshall 
935 Houston Northcutt Blvd. Suite 1 13 

Mt. Plsssant SC. 29464 
(m)-=44029 

sluglbail test analysis 
BOUWER-RICE'S method 

Appendix C, Page 1 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: T. Kafka 

Slug Test No. 1 

NBCES5903D 

Date: 25 NOV 96 

Test conducted on: 19 OCT 96 

t [min] 
0 7 14 21 28 35 42 49 56 63 70 

3 
'-- ------.----- 

o RISING HEAD TEST 

Hydraulic condudivity (fthin]: 1.65 x lo4 



EnSafelAllen & Hoshall 
935 Houston Northcutt BM. Suite 11 3 
Mt. Pleasant. SC. 29464 

(soS)ssCan9 

slughail test analysis 
BOWER-RICE'S method 

Appendii C. Page 2 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: T. Kafka Date: 25 NOV 96 

Slug Test No. 1 

NBCESS9-03D 

Test conducted on: 19 OCT 96 

RISING HEAD TEST 

Drawdown 

PI 
2.8730 
2.8600 
2.7910 
2.7430 
2.7270 
2.71 50 
2.6930 
2.6830 
2.6520 
2.6450 
2.6360 
2.6230 
2.6100 
25980 
2.5880 
2.5790 
2.5690 
2.5600 
2.5530 
2.5440 
2.5380 
2.5280 
2.5190 I 
2.5120 1 
2.5060 
2.5000 
2.4930 
2.4840 
2.481 0 
2.4740 
2.4680 
2.4590 
2.4520 
2.4460 
2.4400 
2.4330 
2.4300 
2.4240 
2.41 10 
2.- 
2.3890 
2.3790 
2.3670 
2.3570 
2.3480 
2.X380 
2.3290 
2.3190 
2.3070 
2.3000 

Static 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
n 
24 
25 
26 
n 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
SO 

water levd: 0.0000 R below datum 

Pumping test duration 

[min] 
0.0000 
0.0333 
0.W16 
0.0500 
0.0583 
0.0666 
0.0750 
0.0833 
0.091 6 
0.1 000 
0.1083 
O.tl66 
0.1250 
0.1 333 
0.1416 
0.1500 
0.1583 
0.1 666 
0.1750 
0.1 833 
0.1916 
0.2000 
0.2083 
0.21 66 
0.2250 
0.2333 
0.2416 
0.2500 
0.2583 
0.2666 
0.2750 
0.2833 
0.2916 
0.3000 

Water level 

PI 
2.8730 
2.8600 
2.7910 
2.7430 
2.7270 
2.71 50 
2.6930 
2.6830 
2.6520 
2.6450 
2.6360 
2.6230 
2.6100 
2.5980 
2.5880 
2.5790 
2.!5690 
2.5600 
2.5530 
2.5440 
2.5380 
2.5280 
2.51 90 
2.51 20 
2.5080 
2.5000 
2.4930 
2.4840 
2.4810 
2.4740 
2.4680 
2.4590 
2.4520 --- 
2.4460 

0.3083 
0.3166 
0.3250 
0.3333 
0.3500 
0.3666 
0.3833 
0.4000 
0.4166 
0.4333 
0.4500 
0.4666 
0.4833 
0.5000 
0.51 66 
0.5333 

2.4400 
2.4330 
2.4300 
2.4240 
2.41 10 
2.4020 
2.3890 
2.3790 
2.3670 
2.3570 
2.3480 
2.3380 
2.3290 
2.3190 
2.3070 
2.3000 



Mt Pleasant. SC. 29464 

63 
64 
65 
66 
67 
68 
69 
70 
71 

0.7500 
I 0.7666 

0.7833 
0.8000 
0.81 66 
0.8333 
0.8500 
0.8666 
0.8833 

2.1 830 
2.1770 
2.1680 
2.1580 
2.1520 
2.1420 
2.1 360 
2.1 260 
2.1170 

72 
73 
74 
75 
76 

2.1 830 
2.1770 
2.1 680 
2.1580 
2.1520 
2.1420 
2.1360 
2.1260 
2.1 170 

2.1110 
2.1040 
2.0450 
2.0850 
2.0790 
2.0730 
2.0630 
1.9750 
1.8920 
1.8130 

0.9000 
0.91 66 
0.9333 
0.9500 
0.9666 

2.1110 
2.1040 
2.0950 
2.0850 
2.0790 
2.0730 
2.0630 
1.9750 
1.8920 
1 .&I30 

62 
63 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 

n 
78 
79 
00 
81 

[ 0.9833 
1.0000 
1.2000 
1 . W  
1.6000 

1.7400 
1.6680 

1.8000 1 1.7400 

1 .6010 
1.5380 
1 .a10 
1.4210 
1.3700 
1.3200 
1.2690 
1 .mo 
1 .I800 
1.1360 
1.0950 
1.0570 
1.0190 
0.9840 
0.9490 
0.9140 
0.8830 

2.0000 
2.2000 
2.4000 
2.6000 
2.8000 
3.0000 
3.2000 
3,4000 
3.- 
3.8000 
4.0000 
4.2000 
4.4000 
4.6000 
4.8000 
5.0000 
5.2000 
5.4000 

- 

1.6660 
1.601 0 
1.5380 
1 .4810 
1.421 0 
1.3700 
1.3200 
1.2690 
1 .m 
1.1800 
1.1360 
1 .o950 
1 .WO 
1 .0190 
0.9840 
0.9490 
0.91 40 
0.8850 



EnSafelAllen & Hoshall slughail test analysis Appendix 12, Page 4 
935 Houston Northcult BM. Suite 11 3 BOUWER-RICE'S method 

Project: ZONE E-NAVBASE CHARLESTON 
M t  SC. 29464 

(803)-6644029 Evaiuated by: T. K a h  Date: 25 NOV 96 

Slug Test No. 1 Test conducted on: 19 OCT 96 

NBCE55903D RISING HEAD TEST 

Static water Iwd: 0.0000 ft below datum 

Pumping test duration Water level Drawdown 

101 
102 
103 
104 
105 
ID6 
1 07 
108 
109 
110 
111 
t12 
113 
114 
115 
116 
117 
t i 8  
119 

5.6000 
5.8000 
6.0000 
6.2000 
6.9000 
6.6000 
6.8000 
7.0000 

[min] [fll lfll 
0.8540 
0.8~60 
0.7970 
0.7720 
0.7470 
0.7210 
0.6990 
0.6740 

0.4620 
0.4490 
0.4360 
0.4240 
0.3160 
0.2430 
0.1 890 
0.1 51 0 

0.4620 
0.4490 
0.4360 
0.4240 
0.31 60 
0.2430 ---- 
0.1 890 
0.1 51 0 

120 
121 
1 22 
123 
124 
1 25 
1 26 
1 27 

0.8540 
0.8260 
0.7970 
0.7720 
0.7470 
0.721 0 
0.6990 
0.6740 

- 

9.- 
9.6000 
9.8000 

10.0000 
12.0000 
14.0000 
16.0000 
18.0000 

0.6520 
0.6330 
0.61 10 
0.5950 

- 

0.5760 
0.5570 
0.5380 
0.5220 
0.5060 
0.4930 
0.4780 

7.2000 
7.4000 
7.6000 
7.8000 
- 

8.0000 
8 . m  
8.4000 
8.6000 
8.8000 
9.0000 
9.2000 

1 28 
1 29 
130 
131 
132 
1 33 
1 34 
1 35 
1 36 
137 
139 
1 39 
140 
141 
142 

i 

0.6520 
0.6330 
0.61 10 
0.5950 
- ---- 

0.5760 
0.5570 
0.5360 
0.5220 
0 . m  
0.4930 
0.4780 

20.0000 
22.0000 
24.0000 
26.0000 
28.0000 
30.0000 -- 
32.0000 
34.0000 
36.0000 
38.0000 
40.0000 
44.0000 
46.0000 
50.0000 
54.0000 

0.1 260 
0.1 040 

0.1260 
0.1040 

0.0880 

0.0750 
0.0660 

1 0.0560 
0.0500 
0.0440 
0.0440 
0.041 0 
0 . m  
0.0310 

0.0680 
0.0750 
0.0660 
0.0560 

-pp 

0.0440 
0.0440 
0.041 0 
0.0340 
0.031 0 

0.0260 
0.0250 
0.0180 

0.0280 
0.0250 
0.0180 



Hydraulic conductivity [Wday]: 1.94 x loA-1 

EnSafelAllen L Hoshall 
935 Houston Northcutt Bhrd. Suite 113 

Mt. Pleasant. SC. 29464 

(8633-9 

L=9.7R 
b = 9.7 R 
D = 9.7 R (full penetration) 
rc = 0.083 ft 

dugbail test analysis 
BOUWER-RICE'S method 

Appendix C. Page 1 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: T. Kafka 

Slug Test No. 1 

NBCE-56W.1 D 

Test conducted on: 20 OCT 96 

t [min) 
0 5 10 15 20 25 30 35 40 45 50 

to" $ ----- ----- 
------A ---- 
- - - - - - - - - - - 

o FALLING HEAD TEST 

Hydraulic conductivity [Wmin]: 1.35 x lo4 



EnSafdAllen & Hoshall 
935 Houston Northcut1 Bhd. Suite 1 13 
Mt. Plearant. SC 29464 

(803)-9 

dughail test analysis 
BOUWER-RICE'S method 

Appenda C;, Page 2 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: T. Kafka Date: 25 NOV 96 

Slug Test No. 1 

NBCE-56641 D 

Test conducted an: 20 OCT 96 

FALLING HEAD TEST 

Drawdown 

[fll 
6.2000 
5.7800 
5.6900 
6.1800 
5.9000 
5.- 
3.41 00 
3.01 00 
2 . m  
2.4700 
2.4400 
2.3900 
2.3800 
2.3800 
2.3700 
2.3600 
2- 
2.3400 
2.3400 
2.3300 
2.31 00 
2.31 00 
23000 
2.2900 

Static water Level: 0.0000 fl below datum 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

25 0.5300 
26 0.5500 
n o.nw 

Pumping test duratbn 

lrninl 
0.0000 
0.1700 
0.1800 
0.1900 
0.2000 
0.2100 
0.2200 
0.2300 
0.2600 
0.2700 

Water Level 

[A1 
6.2000 
5.7800 
5.6900 
6.1800 
5.9000 
5.6500 
3.41 00 
3.01 00 
2.4000 
2.4700 

11 0.2800 
12 0.2900 
13 0.3200 

2.2900 
2.2800 
22800 

2.4400 
2.3900 
2.3800 

2.2400 
2.2800 
2.2800 
2.2700 
2.2600 
2.2600 
22500 
2.2400 
2.2400 
2.2300 

28 0.5800 
29 0.6000 
30 0.6200 

31 1 0.6300 
32 1 0.6500 
33 f 0.6700 
34 1 0.6800 

14 0.3300 1 2.3800 
15 0.3500 1 2.3700 
16 0.3700 1 2.3600 
17 0.3soo 1 2.3500 
18 0.4000 1 2.3400 
19 0.4200 ] 2.3400 
20 0.4300 2.3300 
21 0.4700 1 2.31 00 

2.2700 
2.2603 
2.2600 
2.2500 
2.2400 
2.2400 
2.2300 

" 1  0.4800 
23 1 0.5000 
24 0.5200 

35 0.7000 
36 0.7200 
37 0.7300 
38 0.7500 
39 0.7700 
40 0.8000 
41 0.8300 
42 0.8500 
43 0.8700 
44 0.8800 
45 0.9000 
46 0.9200 
47 0.9300 
48 1 0.9500 
49 1 0.9800 
50 1 1.0000 

2.31 00 
2.3000 
2.2900 

2.2200 
2.2200 
2.21 00 
2.21 00 
2.2000 
2.1 900 
2.1 600 
2.1700 
2.1700 
2.1600 
2.1 500 
2.1500 
2.1400 
2.1300 
2.1300 
2.1200 

2.2200 
2 . m  
221 00 
221 00 
2.2000 
21900 
2.1800 
2.1700 
2.1700 
2.1600 
2.1 500 
2.1500 
2.1400 
2.1300 
2.1300 
2.1200 



Appendix C,  Page 3 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: T. Kaflca Date: 25 NOV 96 

EnSafelAlfen & Hoshall 
935 Houston Northcult Bbd. Suite 1 13 
Mt Plntia~nL SC. 29464 

(803- 

sluglbail test analysis 
BOUWER-RICE'S method 

Slug Test No. 1 

NBCE-566-01 D 

Test conducted on: 20 OCT 96 

FALLING HEAD TEST 

DraMovm 

[A1 
2.0500 
2.0000 
1.9400 
1.8800 
1.8300 
1.7800 
1 .Moo 

1 1.6800 
1.6400 
1 .5900 
1.5500 
1.5100 
1.4600 
1.4#10 
1.3900 
1.3500 
1.3100 
1.2800 
1 .2500 
1.2100 
1 .I800 
1.1500 

' 1.1200 
1.0900 
1.0600 
1.03W 
1.0100 
0.gSOO 
0.9600 
0.9300 
0.9100 
0.8900 
0.8600 
0.8400 
0.8200 
0.8000 
0.7800 
0.7600 
0.7400 
0 . m  
0.7000 
0.6800 
0.6700 
0.6500 
0.6400 
0.5000 
0.3900 
0.3200 
0.2500 
0.2100 

Static 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
n 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 - 
94 
95 
96 
97 
98 
99 

100 

water bevel: 0.0000 ft belaw datum 

Pumping test duration 

[min] 
1.2ooO 
1.- 
1 .m 
1.8M30 

Water level 

[ftl 
2.0500 
2.0000 
1.9400 
1.8800 

2.0o00 1 1.8300 
22000 
2.4000 
2.6000 
2.8000 
3.0000 
3.2000 
3.4000 
3.6000 
3.8000 
4.0000 
4 . m  
4.4000 

1.7800 
1.7300 
1.6800 
1.6400 
1.5900 
1.5600 
1.5100 
1 .- 
1.4200 
1.3900 
1.3500 
1.3100 

4.6000 
4.8000 
5.0000 
5.2000 
5.4000 
5.6000 
5.8000 
6.0(300 

6.2000 
6.4000 
6.6000 
6.8000 
7.0000 

1 .2800 
1 .2500 
1.21 00 
1 .I800 
1.1500 
1.1200 
1.0900 
1,0600 
1.0300 
1.0100 
0.9800 
0.9600 
0.9300 

7.2000 
7.4000 
7.6000 -- 
7.8000 
8.0000 
8.2000 
8.4000 
8.6000 
8.8000 
9.0000 
9.2000 
9.rKK30 
9.6000 
9.8000 

10.0000 
12.0000 
14.0000 
16.0000 
18.0000 

0.9100 
0.8900 
0.8600 
0.8400 
0.8200 
0.8000 
0.7800 
0.7600 
0.7400 
0.7200 
0.7000 
0.6800 
0.6700 
0.6500 
0.6400 
0.5000 
0.3900 
0.3200 
0.2500 

20.0000 1 0.21 00 
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EnSafelAllen & Hoshall dughail test analysis  append^ C, Page 1 
935 Houston Northcult B M .  Suite 113 BOUWER-RICE'S method P W :  ZONE E-NAVBASE CHARLESTON 
Mt PLearant, SC 29454 - 
(m)aacocnQ Evaluated by: T Kaika 

Slug Test No. I Test concluded on: 20 OCT 96 

NBCE-566-01 D 

t [min] 
0 2 4 6 8 10 12 14 16 18 20 

- - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - ------------------ -- 

---- -.-----------------.------------ 
- - - - -, - - - - - - - - - - - - - - - -, - - - a - -. - - - - - 

- - - - - - - - - - - - - - - A - - - - -. - - - - - -. - - - - 

--- - ----- b ---- - - - - - - - - - - - - - - - - -, 

Ooo 

1 
0 -  ---& ----- -- ---- "\Y\ ----- 

-a ------- -- ----- ------------- 
----------------- 

----- -- ----- ---------- 
*------a- -- ---- ----- --- 

I I 

1 o - ~  
o RISING HEAD TEST 

Hydraulic cbndudivrty [Wmin]: 2.04 x 1 o4 

Hydrautic conductivity [ftlday]: 2.94 x loA-1 

L = 9.7R 
b=9.7ff 
D = 9.7 R (full penetration) 
rc = 0.083 A 



EnSafelAllen & Hoshall 
935 Houston Northcut1 Blvd. Suite 11 3 

Mt. Plcasanl SC. 29464 

(803)-9 

dughail test analysis 
BOWER-RICE'S mahod 

Appendix C, Page 2 

Proyect: ZONE E-NAVBASE CHARLESTON 

Evaluated by: f. Kafka Date: 25 NOV 96 

Slug Test No. 1 

NBCE-56641D 

Test conducted an: 20 OCT 96 

RISING HEAD TEST 

Static 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
I f  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
n 
28 
29 
30 
31 
32 
33 
34 

water level: 0.0000 R below datum 

Pumping test duration 

Irnin] 
0.0000 
0.0800 
0.0900 
0.1000 
0.1 100 
0.1200 
0.1300 
0.1400 

35 
36 
37 
38 
39 
40 
47 
42 
4 
44 
45 
46 
47 
48 
49 
50 - 

Water Level 

In1 
2.8200 
2.5800 
2.4200 
2.3500 
2.2900 
2.2600 
2.2400 
2.2000 

1.9800 
1.9800 
1.9700 
1.9600 
1.4500 
1.9500 
1.9400 
1.9400 
1.9200 
1.9200 
1.9100 
1.9100 
1.91 00 
1.9000 
1 .a900 
1.mw 1 

Drawdown 

lfil 
2.8200 
2.5800 
2.4200 
2.3500 
2.2900 
2.2600 
2.2400 
2.2000 

0.1 500 2.1900 
pP 

* 

0.4700 
0.4800 
0.5000 
0.5200 
0.5300 
0.5500 
0.5700 
O.!SOo 
0.6000 
0.6200 
0.6300 
0.6500 
0.6700 
0.6800 
0.7000 
0.7200 

0.1600 
0.1700 
0.1 800 
0.1900 
0.2000 
0.2100 
0.2200 
0.2300 
0.2400 
0.2500 
O . m  
0.2700 
0.2800 
0,2900 
0.3000 
0.31 M) 

0.3MO 
0.3300 
0.3500 
0.3700 
0.3800 
0.4000 
0.4200 
0.4300 
0.4500 

1.9800 
1.9800 
t .9700 
1.9600 
1.9500 
1.9500 
1.9400 
1.9400 
1.9200 
1.9200 
1.9100 
1.9100 
1.91 00 
I .90M3 
1.8903 
1.8900 

2.1700 
2.1500 
2.1400 
2.1300 
2.1200 
2.1200 
2.1100 
2.1000 
2.0900 
20800 
2.0800 
2.0800 
2.0600 
2.0600 
2.0600 
2.0500 
2.0400 
2.0300 
2.0300 
2.0200 
2.01 00 
2.0000 
2.0000 - 
1 . m  

2.1700 
2.1500 
2.1400 
2.1 300 
2.1200 
2.1200 
2.1 100 
2.1000 
2.0900 
2.0800 
2.0800 
2.0800 
2.0600 
2.0600 
2.0600 
2.0500 
2.04~) 

2.0300 
2.0300 
2.0200 
2.01 00 
2.0000 
2.0000 
1.9900 



I 

EnSafelAllen & Hoshall 
935 Houston Northcutt Blvd. Suite 113 
M t  Pleasanl, SC 29464 

(803- 

slughail test analyas 
BOUWER-RICE'S method 

Appendoc Ct, Page 3 

Project: ZONE E-NAWASE CHARLESTON 

Evaluated by: 1. Kafka Date: 25 NOV 96 

Slug Test No. 1 

NBCE-566-01 D 

Test conducted on: 20 OCT 96 

RISING HEAD TEST 

Static 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 

69 
70 
71 
72 
73 
74 
75 
76 
n 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
68 
89 
90 
91 
92 
93 
94 

- 

96 
97 
98 
99 

100 

Water kvei 

Ifil 
1.8800 
1.8700 
1.8700 
1,8600 

water level: 0.0000 R below datum 

Pumping test duration 

[rnin] 
0.7300 
0.7500 
0.T700 
0.7800 
0.8000 
0.8200 
0.8300 
0.8500 
0.8700 
0.8800 
0.9000 
0.9MO 
0.9300 
0.9500 
0.9700 
0.9800 
1 .0000 
1.2000 
1 .4OOO 
1.6000 
1.8000 
2.0000 
2.2000 
2.4000 
2.6000 
2.8000 
3.0000 
3.2000 
3.4000 
3.6000 
3.8000 
4.0000 
4.2000 
4.4000 
4.6000 
4.8000 
5.0000 
5 . m  
5.4000 
5.6000 
5.8MX) 
6.0000 
6.2000 
6.4000 

- 

6.6000 
6.8000 
7.0000 
7.2000 
7.4000 
7.sooo 1 

Drawdown 

Ifil 
1.8800 
1 .a700 
1 .a700 
1 .m 

1.8500 
1.8500 
I .8400 
1.8400 
1 .8400 
1 .moo 
1.8200 
1 .BMO 
1.81 00 
1 -81 00 
1.8100 
1.8000 
1.7900 
1 .7300 
1 .WOO 
1.61 00 
1.5600 
1.5000 
1.4500 
1.4000 
1.3500 
1.3000 
1.2500 
1 .m 
1.1700 
1.1300 
1.0800 
1 .O500 
1.0100 
0.4800 
0.9400 
0.9000 
0.8700 
0.8400 
0.8000 
0.7700 
0.7400 
0.7100 
0.6800 
0.6500 

95---- 0.6300 

0.6000 
0.5700 
0.5400 
0.5200 
0.5000 

1.8500 
1.8500 
1 .WOO 
1.8400 
1.8400 
1.8300 
1 .a200 
1.8200 
1.8100 
1.8100 
1.81 00 
1 .&WO 
1 .7900 
1.7300 
1.6700 
1.6100 
1.5600 
1 .5000 
1.4500 
1.4MX3 
1.3500 
1.3000 
1 . 2 5 ~  
1.m 
1.1700 
1.1300 
1 .OBM) 

1.0500 
1 .Of00 
0.9800 
0.9400 
0.9000 
0.8700 
0.8400 
0.8000 
0.7700 
0.7400 
0.7100 
0.6800 
0.6500 
0.6300 
0.6000 
0.5700 
0.5400 
0.5200 j 
0.5000 [ 
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Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: T. Kafka Date: 25 NOV 96 

EnSafelAllen & Hoshall 
935 Haustun Northcutt Bivd. Suite 113 
Mt Piassant. SC. 29464 

(m-9 

slugmail test analysis 
BOUWER-RICE'S methad 

Slug Test No. 1 

NBCE-56601 D 

Test d u c t e d  on: 20 OCT 96 

RISING HEAD TEST 

Static water level: 0.0000 ft bdow datum 

Pumping test d u d m  Water level Drawdown 

~rnin] [fil [fil 
101 7.8000 0.4700 0.4700 
102 8.0000 0.4600 0.4600 

b 

103 8.2000 0.4300 0.4300 
104 8.4000 0.4100 0.41 00 
lo5 8.6000 0.3900 0.3900 
106 8.8000 0.3700 0.3700 
107 9.0000 0.3500 0.3500 [ 
108 9.2000 0.3300 0.3300 
109 9.4000 0.3100 0.31 00 
110 9.6000 0.2900 0.2900 
11 1 9.- 0.2800 0.2800 
112 12.0000 0.1 500 0.1SOO 
113 14.OWO 0.0400 0.0400 



. ( 
EnSafelAllen B Hoshall dughail test analysis Appendix C:, Page 1 

935 Houston Norllrcutt Blvd. Suite 113 BOUWER-RICE'S method Project: ZONE E-NAVBASE CHARLESTON 
Mt Plessant, SC. 29464 

(803)aSCMng Evaluated by: T. Kafka 

Slug Teat No. f Test conducted on: 22 OCT 96 

NBCE-57WD 

t [min] 
0 5 10 15 20 25 30 35 40 45 50 

P 

o FALLING HEAD TEST 

Hydraulic wnductivrty [Wmin]: 1.21 x 1 o4 

Hydraulic d u c t i i y  [Rlday]: 1.72 x lW1 

L=11.8R 
b=11 .8R  
O = 11 .B R (full penetration) 
rc = 0.083 R 



EnSafelAllen & Hoshall 
935 Howton Nolthcutt Blvd. Suite 11 3 

Mt  Plaasant. SC. 29464 

(m-9 

slugbail test analysis 
BOUWER-RICE'S method 

Appendix C;, Page 2 

Project: ZONE E-NAVBASE CHARLESTON 

Evalwted by: T. Kafka Date: 25 NOV 96 

Slug Test No. 1 

N BCE-570430 

Test concluded on: 22 OCT 96 

FALLING HE40 TEST 

Static water level: 0.0000 R below datum 

Water lev4 

[A1 
3.7500 1 

D r a m  

lftl 
3.7500 
-2.8900 
-2.1500 

-2.0300 1 
-2.0400 1 
-2.0200 1 
-2.m 
-2.0100 1 

Pumping test duration 

fmin) 
0.0000 

17 
1 B 
19 
20 
21 
22 
23 
24 
25 
26 

27 
28 
29 
30 
31 
32 

' 33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

a.01oo 
-2.0000 
-1.9900 
-1.9900 
-1 .MU0 
-1.9700 
-1.9700 

2 
3 - 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 

I 

L. 

0.2700 
0.2800 
0.3000 
0.31 00 
0.3200 
0.3500 
0.3700 
0.3800 
0.4000 
0.4200 
0.4300 
0.4500 
0.4700 
0.4800 

0.5200 
0.5500 

~ - 
0.5700 
0.5800 
0.6000 
0.6200 
0.- 
0.6700 
0.6800 
0.7000 
0.7200 

/ 0.7500 
0.7700 
0.7800 
0.8000 
0.8300 
0.8500 
0.8800 
0.9000 
0.9300 

0.0800 
0.1000 

0.1200 
0.1300 
0.1400 
0.1 500 
0.1 700 
0.1 800 
0.1 900 
0.2000 
0.2MO 
0.2300 
0.2400 
0.2600 

-2.8900 
-2.1 500 

-w 
-2.0300 
-2.0400 
-2.03M) 
-2.0200 
-2.0100 
-201 00 
-2.0000 
-1.9900 
-1.9900 
-1.9800 
-1 3700 
-1.9700 
-1.9600 ] -1.9600 
-1.9500 1 -1.9500 
-1.9500 1 -1.9500 
-1.9400 1 -1 .WOO 
-1.9400 1 -1.9400 
-1.9300 ' 
-1.9200 
-1.9200 , 

-1.91 00 
-1.91 00 
-1.9000 

-1.93W 
-1 .9200 
-1.9200 
-1.91 00 
-1.91 00 
-1.9000 

-1.ssOO 1 -1 .8WX) 

-1.69oO 
-1.8800 
-1.8700 
-1.8600 
-1.8500 
-1.8500 
-1.8400 
-1.8400 
-1.8300 
-1.8200 
-1 
-1.8100 
-1.8000 
-1.- 
-1.7900 
-1.7800 
-1.7800 
-1 .T700 
-1 .no0 
-1.7600 
-1.7500 
-1.7400 

1 -1.8900 
-1 .Moo 
-1 .a700 
-1 .8600 
-1.8500 
-1 .so0 
-1 .&loo 
-t .a400 
-1 .a300 
-1 .a200 
-1 . a m  
-1 .81 00 
-1.8000 
-1 .8000 
-1.7900 
-1.7800 
-1.7800 
-1.7700 
-1.7700 
-1.7600 
-1.7500 
-1.7400 



M t  Pbasani. SC. 29464 

3.2000 -1.2m -1.2400 1 
64 
65 
66 
67 
68 

69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

-1.2000 
-1.1 700 
-1.1400 
-1.1100 
-1.0800 
-1 .O500 
-1.0200 
-1.0000 
-0.9700 
-0.9400 
0.91 00 
0.8900 
4.8600 
4.8400 
0.8100 
-0.8000 
0.7800 

1 3.4000 
3.6000 
3.8000 
4.0000 
4.M00 
4.4000 
4.6000 
4.8000 
5.0000 
5.2000 
5.4000 
5.6000 
5 . m  
6.0000 
6 . 2 0  
6.4000 
6.6000 

81 
82 
83 
84 

65 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 

j 4.7800 

-1.2000 1 
-1 .I700 
-1 .I400 
-1 .I100 
-1.oeOO 
-1.0500 I 
-1.0200 1 
-1.0000 
0.9700 
4.9400 
4.91 00 
-0.8900 
4.8600 
4.8400 

6.sooo 1 -0.7500 4.7500 
7.0000 1 -0.m 1 -0.7300 

- 

7.2000 
7.4000 
7.6000 
7.8000 
8.0000 
8.2000 
8.4000 
8.6000 
8.8000 
9.0000 
9 . m  
9.4000 
9.6000 
9.8000 

10.D000 

0.8100 1 
0.8000 

-0.71 Oa 
-0.6900 
-0.6700 
4.6600 
-0.6400 
-0.6200 
-0.6000 
4.5900 
-0.5700 
0.5600 
4.5400 
-0.5200 
-0.51 W 
-0.5000 
0.4900 

-0.7100 
0.6900 

. 0.6700 
4.6600 
0.6400 
-0.6200 
-0.6000 
4.5900 
0.WO 
0.5600 
4.5400 
-0.5200 
-0.51 90 
4.5000 
4.4900 
-0.3700 
4.2800 
-0.21 w 

12.0000 
14.0000 
16.0000 

0.3700 
0.2800 
4.21 00 



I 

EnSafelAllen & Hoshall 
935 Houston Narthcutt Bh~d. Suite 11 3 

Mt Pleasant SC 29464 

(sa3- 

slugha~l lest analysis 
BOUWER-RICE'S method 

Appendix C, Page 4 

Project. ZONE E-NAWASE CHARLESTON 

Evaluated by: T. Kafka Date: 25 NOV 96 

Slug Test No. 1 

N B C E S 7 W D  

Dravdown 

In1 
-0.16aI 
4.3300 
0.1100 
0.0800 
-0.0700 
-0.0600 
-0.0400 
4.0400 
-0.0300 
0.0300 
-0.0200 

Ted conducted on: 22 OCT 96 

FALLING HEAO TEST 

Water levet 

lfil 
-0.1600 
-0.1300 
4.1100 
0.0800 
0.0700 
4.0600 
4.0400 
4.0400 
4.0300 
-0.0300 
4 .m 

101 
102 
103 

- 

104 
105 
106 
107 
108 
109 

Statrc water level: 0.0000 ft below datum 

Pumping test d u n t m  

[min] 
18.0000 
20.0000 
22.0000 
24.0000 
26.0000 
28.0000 
30.0000 
3 2 . m  
34.0000 

110 
1 1  1 

36.0000 
44.0000 

i 

I 

i 
I 



Hydraulic conductivity IfUday]: 1.40 x 1P-1 

EnSafelAllen & Hoshall 
935 Houston Nocthc~tt Blvd. Suite 113 
hit Pkmnt .  SC. 29484 

L = 11.Bfl 
b =  11.8ft 
D = 11.8 fl (full penetratii) 
rc = 0.083 fl 

slughail test anatysis 
BOUWER-RICE'S method 

Appendix C, Page 1 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: T. K a M  

Slug Test No. 1 

NBCE57W3D 

Test conducted on: 22 OCT 96 

t [min] 
0 7 14 21 28 35 42 49 56 63 70 

1 

r--'------------ 

o RISING HEAD TEST 

Hydraulic conductivity Ifthin]: 9.70 x lo4 



Mt Reasant SC. 29464 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
n 
28 
29 
30 
31 

2.0560 
2.0500 
2.0430 
2.0370 
2.0310 
2.0240 
2.01 W] 

2.01 20 
2.0050 
1.9990 
1.9930 
1.9870 
1.9800 
1.9740 
1.9680 
1.961 0 
1.9550 
1.9490 
1.9420 
1.9360 
1.9300 
1.4300 
1.9240 
1.9170 
1.9110 
1.9050 
1 . m  
1.8980 
1 .a920 
1.8860 

0.1750 
0.1833 
0.2083 
0.2250 
0.2333 
0.2500 
0.2666 
0.291 6 
0.3083 
0.3250 
0.3500 
0.3666 
0.3833 
0.4166 
0.433 
0.4500 
0.4833 
0.5000 
0.5333 

2.0560 
2 . 0 ~ 0  
2.0430 
2.0370 
2.031 0 
2.0240 
2.0180 
2.0120 
2.0050 
1.9990 
1.9930 
1 .W70 
1 .WOO 
1.9740 
1.9680 
1 961 0 
1 .!I550 
1.9490 
1.9420 
1.9360 
1.9300 
1 .m 
1.9240 
1.9170 
1.9110 
1.9050 
1.9050 
1.8380 
1.89M 
1.8860 

32 
33 
34 
35 
36 
37 
38 
39 
40 
4f - 
42 
43 
44 
45 
46 
47 
48 
49 
50 

. 

0.5666 
0.5833 
0.6000 
0.61 66 
0.6333 
0.6666 
0.6833 
0.7000 
0.71 66 
0.7500 
0.7666 
0.7833 
0.8000 
0.8333 
0.8500 
0.8833 
0.9166 
0.9500 
1.0000 

1.8860 
1.8790 
1 .a730 
1.8670 
1.8600 
1.8540 
1.8420 
1.8350 

1.8860 
1.8fso 
1.8730 
1 .a670 
1 .WMI 
1 .awl 
1 .a420 
1 .a350 



Mt. Pleasant, SC. 29464 
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Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: T. Kafka Date: 25 NOV 96 

EnSafdAllen & Hoshall 
935 Houston Nocthcutt Blvd. Suite 11 3 
M t  Phsrant, SC. 29464 

(W)-884-0029 

slugbail test analysis 
BOUWER-RICE'S method 

Slug Tcst No. 1 

NBCE-57O-WD 

Test conducted on: 22 OCT 96 

RISING HEAD TEST 

D r a w d m  

0.1900 
0.1580 
0.1330 
0.1010 
0.0890 
0.0760 
0.0630 
0.0510 
0.0450 
0.0380 [ 
0.0320 
0.0320 
0.0260 
0 . 0 m  
0.01 90 
0.0130 
0.0000 

Water level 

[fil 
0.1900 
0.1580 
0.1330 
0.1010 
0.0890 
0.0760 
0.0630 
0.051 0 
0.0450 
0.0380 
0.0320 
0.0320 
0.0260 
0.0260 
0.01 90 
0.0130 
0.0000 

Static 

101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 - 
117 

water level: 0.0000 ft below datum 

Pumping test duration 

[min] 
22,0000 
24.0000 
26.0000 
28.0000 
30.0000 
32.0000 
34.0000 
26.0000 
38.0000 
40.0000 
42.0000 
44.0000 
46.0000 
48.0000 
50.0000 
52.00(10 
54.0000 



L = l I . S R  
b = I l . S f l  
D = 11.5 R (full penetration) 
rc = 0.083 ft 

Appenda: C, Page 1 I 
Project: ZONE E-NAVBASE CHARLESTON . 

Evaluated by: T Kafka 

EnSafelAllen 4% Hashall 
935 Houston Northcutt Bhrd Suite 113 
Mt Pbasnnt. SC 29464 

I~)eBeoo;?s 

dughail test analysts 
BOUWER-RICE'S methad 

Slug Test No i 

N B C E S W l D  

Test conducted on: 21 OCT 96 

t [min] 
0 10 20 30 40 50 60 70 80 90 100 

0 0 

0 

o FALLING HEAD TEST 

Hydraulic conductivity [fVrnm]: 4.95 x lw5 



EnSafetAIIen (L Hoshall dughail test analysis Appendix I:, Page 2 

935 Hooston Northcult Btvd. Suite 11 3 BOUWER-RICE'S rnethd Project: ZONE E-NAVBASE CHARLESTON 
Mt. M n t ,  SC. 2944 

Slug Test No. t Test conducted on: 21 OCT 96 

NBCE-5-1 D FALLING HEAD TEST 

Static water level: 0.0000 ft bebw datum 

D d w n  

PI 
-2.0300 
-2.0800 
-2.0800 
-20700 
-2.0700 
-2.0600 
-2,0500 

. -2.0500 
-2.0400 
-2.0300 
-2.0300 
-2.0200 
-2.01 00 
-2.01 00 
-2MXX) 

-20000 
-1.9900 

Water level 

IRI 
-2.0300 
-2.0800 
-2.0800 
-2.0700 
-2.0700 
-2.a600 
-2.0500 
-2,0500 
-2.Q400 
-2.0300 
-2.0300 
-2.0200 
-2.0100 
-2.0100 
-2.0000 
-2.0000 
-1.9900 

1 
2 
3 
4 
5 
6 

7 
B 
9 

10 
11 
12 

13 
14 
15 
16 
17 

Pumping test d u d o n  

[minl 
0.0000 
0.1000 
0.1333 
0.1667 
0.2167 
0.2333 
0.2833 
0.3167 
0.3667 
0.4000 
0.4333 
0.4667 
0.5000 
0.5333 
0.5667 
0.6000 
0.6500 

18 
19 
20 
21 
22 
23 
24 
25 
26 
n 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

0.6833 
0.7167 

-1.ssOO 1 -1.9800 
-1.9800 1 -1.9800 

0.7500 
0.7833 
0.8333 
0.8500 
0.9000 
0.9333 
0.9833 
1.2000 
1.4000 
1.6000 
1.8000 
2.0000 
2.2000 
2.4000 - 

2.6000 
2.8000 
3.0000 
3.2000 
3.4000 
3.6000 
3.8000 
4.0000 
4.2000 
4.4000 
4.6000 

4.8000 
5.0000 
5.2000 
5.4000 
5.6000 
5.8000 

-1.9700 1 -1.9700 
-1.9600 
-1.9600 
-1.9500 
-1 .9400 
-1.9400 
-1.9300 
-1.8900 
-1 .8600 
-1.8400 
-1.81 00 
-1.7900 
-1.7600 
-1.7400 
-1 .7200 
-1.7000 
-1.6800 
-1 .6700 
-t ,6400 
-1.6300 
-1.61 00 
-1.5900 
-1.5700 
-1.5600 
-1.5400 
-1.5200 
-1.5000 
-1.4900 
-1.4700 
-1.4500 
-1.4400 

1 -1.9600 
-1 .9600 
-1.9500 
-1.9400 
-1.9400 
-3 9300 
-1.8900 
-1.8600 
-1.8400 
-1.8100 
-1.7900 
-1.7600 
-1.7400 
-1.7200 
-1.7000 
-1.6800 
-1 .6700 
-1 .64M 
-1 .WOO 
-1.61 00 
-1.5900 
-1 .go0 
-1 .Em0 
-1.5400 
-1.5200 
-1.5000 
-t .4900 
-1.4700 
-1.4500 
-1.4400 
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Propl: ZONE E-NAVBASE CHARLESTON 

Evaluated by: T. Kafka Date: 25 NOV96 

EnSafdAllen & Hoshall 
935 Houston Nocthcutt B M .  Suite 11 3 
MI. Pleasant. SC. 29464 

(m-9 

slugbail test analysis 
BOWER-RICE'S method 

Slug Test No. 1 

NBCE-596-01 D 

Test conducted on: 21 OCT 96 

FALLING HEAD TEST 

Static water level: 0.0000 R bdow datum 

Drawdown 

PI 

Pumping test duration 

[min] 

Water level 

[fil 





. - 
D RISING HEAD TEST 

Hydraulic conductivity [Wmin]: 4.83 x 

Appendix [:, Page 1 

Project: ZONE E-NAVBASE CHARLESTC 

Evaluated by: T. Kafka Date: 25 NOV 96 

EnSafelAllen & Hoshall 
935 Houston Noithcutt Blvd Suite 11 3 
Mi. Pleasant. SC. 29464 

(803-9 

Hydrauiii conductivity [Rlday]: 6.96 x 10A-2 

slugbail test analysis 
BOUWER-RICE'S methad 

L=11.5ft 
b = l l d R  
D = I 1.5 ft (full penetration) 
rc = 0.083 R 

Slug Test No. 1 

NBCE596-01 D 

Test conducted on: 21 OCT 96 
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Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: T. Kafka Date: 25 NOV 96 

EnSafelAllen & Hoshall 
935 Houston Nodhcutt Bhd. Suite 1 13 

Mt. Pkasant SC. 29464 

(m-9 

sluglbail test analysis 
BOUWER-RICE'S method 

Slug Ted No. 1 Test canducted on: 21 OCT 96 

NBCE-59641 D RISING HEAD TEST 

I 

Drawdown 

[fil 
2.91 90 
2.21 70 
2.1720 
2.1660 
2.1600 
2.1470 
2.1410 
2.1340 
2.1280 
2.1220 
2.1150 
2.1090 
2.1030 
2.0960 
2.0900 
2.0840 
2.0770 
2.071 0 
2.0650 
2.0580 
2.0520 
2.0460 
2.0390 
2.0330 
2.0270 
2.0200 
2.0140 
1.9890 
1.9700 
I .9440 
1.9250 
1.9060 
1.8870 
1.8620 
1.8430 
1.8240 

Water level 

iff1 
2.91 90 
221 70 
2.1720 
21660 
2.1600 
2.1 470 
2.1410 
2.1340 
2.1280 
2.1220 
2.1150 
2.1090 
2.1030 
2.0960 
2.0900 
2.0840 
2.0770 
2.0710 
2.0650 
2.0580 
2.0520 
2.0460 
2.0390 
2.0330 
2.0270 
2.0200 
2.01 40 
1.9890 
1.9700 
1.9440 
1.9250 
1.9060 
1 .a870 

7 1.8620 

Static 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 1 

water level: 0,0000 R be& datum 

Pumping test d u h n  

(rnin] 
0.D000 
0.0416 
0.0500 
0.0583 
0.0666 
0.0833 
0.4 000 
0.1 166 
0.1 333 
0.1 666 
0.2000 
0.241 6 
0.2750 
0.31 66 
0.3666 
0.41 66 
0.4666 
0.5166 
0.5500 
0.6000 
0.6666 
0.71 66 
0.7666 
0.81 66 
0.8833 
0.9333 
0.9833 
1 .Moo 
1.4000 
I .6000 
1.8000 

37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

35 
36 

32 
33 
34 

3.0000 
3.2000 
3.4000 
3.6000 
3.8000 
4.0000 
4.2000 
4.4000 
4.6000 
4.8000 
5.0000 
5.2000 
5.4000 
5.6000 

2.0000 
2.2000 
2.a000 
2.6000 
28000 

1.8430 
1 .a40 
1.8110 
1.7920 
1 .mo 
1 .?!XI 
1.7350 
1.7160 
1.6970 
1.67f30 
1.6660 
1.6470 
1.6340 
I .6150 
1.5960 
1.5830 

1.8110 
1 .7920 
1 .m 
1.7540 
1.7350 
1 .71 60 
1.6970 
1.6760 
1 .m 
1.6470 
I .6340 
1.6150 
1 .m 
1.5830 
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Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: T. Kafka Date; 25 NOV 96 

EnSafelAllen i3 Hoshall 
935 Houston Northcutt Btvd. Suite 11 3 

Mt P(eesant. SC. 29464 

I = w g  

slugbail test analysis 
BOUWER-RICE'S method 

Slug Test No. 1 

NBCE596-01 D 

Test conducted on: 21 OCT 96 - 
RtSlNG HEAD TEST 

1 

Static water level: 0.0000 ft  PIO OW datum 

Drawdawn 

Ifll 
1 .W 51 

Pumping test duration 

[min] 
5.B000 

54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 

69 
70 
71 
72 
73 
74 
75 
76 
n 
78 
79 
80 

81 
82 
03 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
+ 

Water Level 

[ftl 
1.5640 

6.2000 
6.4000 
6.6000 
6.8000 
7.0000 
7.2000 
7 . W  
7.6000 
7.8000 
8.0000 
8.2000 
8.4000 
8.6000 
8.8000 
9.0000 
9.2000 
9.4000 
9.6000 
9.8000 

10.0000 
12.0000 
14.0000 
16.0000 
IB.OM)[) 

2o.ooo0 
22.0000 
24.0000 
26.0000 
28.0000 
30.0000 
32.0000 
34.0000 
36.0000 
38.0000 
40.0000 
42.0000 
44.6000 
46.0000 
48.0000 
50.0000 
52.0000 
54.0000 
56.0000 
56.0000 
60.0000 
62.0000 
64.0000 
66.M100 

1.5520 
1.5330 
1.5200 
1.501 0 
1.4880 
? .4690 
1.4570 
I .4440 
1 A250 
1.4120 
1 .40M3 
1.3870 
1.3740 
1.3550 
f .3430 
1.3300 
1.31 70 
1.3050 
1.2920 
I .nso 
1.2670 
1.1460 
1.0380 
0.9370 
0.8480 
0.7660 
0.6960 
0.6270 
0.SOO 
0.51 30 
0.4620 
0.4240 
0.3800 
0.3420 
0.3100 
0.2850 
0.2590 
0.2280 
0.2090 
0.1 900 
0.1710 
0.1520 
0.1390 
0.1200 
0.1 070 
0.1010 
0.0880 
0.0820 
0.0690 

1.5520 
1.5330 
1.5200 
1 .?XI 0 
t.4880 
1.4690 
1.4570 
1 A440 
1.4250 
1.41 20 
1.4000 
1.3870 
1.3740 
1.3550 
1.3430 
1.3300 
1.3170 
1.3050 
1.2920 
1.2790 
1 2670 
1.1460 
1.0380 
0.9370 
0.8480 
0.7660 
0.6960 
0.6270 
0.5700 
0.5130 
0.4620 
0.4240 
0.3800 
0.3420 
0.3100 
0.2850 
0.2590 
0.2280 
0.2090 
0.1900 
0.1710 
0.1520 
0.1390 
0.1200 
0.1070 
0.1010 
0.0880 
0.0820 
0.0690 1 
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EnSafelAllen 8 Hoshall s l u ~ i l  test analysis Appendix (;, Page 4 i 
935 Houston Northcutt Bhrd. Suite 11 3 BOUWER-RICE'S method Project: ZONE E-NAVBASE CHARLESTON 
Mt Pleasant, SC. 28464 I 
(803- Evaluated by: T. Kath Date: 25 NOV 96 

Slug Test No. 1 Test conducted on: 21 OCT 96 

N B C E S W I D  RISING HEAD TEST I 
Static water level: 0.0000 fl below datum 

Pumping test duration Water level Drawdown 

[fil [min] lfil 
101 68.0000 0.0630 0.0630 

102 70.0000 0.WO 0.0nO 

1 03 72.000Q 0.0500 0.0500 
104 74.0000 0.0440 0.0440 
105 76.0000 0.0380 0.0380 
106 78.0000 0.0310 0.0310 

1 07 80.0000 0.0310 0.0310 

108 1 82.0000 0.M50 0.0250 

109 1 84.0000 0.01 90 0.01 90 
140 86.0000 0.0190 0.0190 --- 
$11 88.0000 0.0120 0.01 20 

112 92.0000 0.0060 0.0060 
113 98.0000 0.0000 0.0000 

- 



Hydraulic canductivity (Wday]: 4.05 x IF3 

EnSafdAllen & Hoshall 
935 Houston Nortkult Btvd. Suite 113 
~t F k w ~ n t ,  SC 29464 

(m- 

L = l l . O R  
b =  tl.0ft 
D = 11.0 R (full penetration) 
rc = 0.083 fl 

siugharl test analysis 
BOUWER-RICE'S method 

Appendix C;, Page 1 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: T. Kafka Date: 25 NOV 96 
' 

Slug Test No. I 

NBCE-GDEOI D 

Test conduded on: 22 OCT 96 

t [rnin] 
0 200 400 600 800 1000 1200 1400 7 6 0 0  1sOO 2000 

E 

o FALLING HEAD TEST 

Hydraulffi conductivity [Wmin]: 2.81 x lo4 



Mt. Pleasant, SC. 29464 



Pppendb C, Page 3 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: T. Kafka Date: 25 NOV 96 

EnSafelAllen & Hoshall 
93!3 Houston Nortbcutt BIvd. Suite 113 
hit Wasant. SC. 29464 

(Bm-9 

slughit test analysis 
BOUWER-RICE'S method 

Slug Test No. 1 

NBCE-GDE-Ol D 

Test conduded on: 22 OCT 96 

FALLING HEAD TEST 

p 

Drawdown 

lfil 
-1.41 00 
-1.4000 
-1.3900 
-1.3800 
-1.3700 
-1.3600 
-1 .3500 
-1.3400 
-1.3300 
-1.3200 
-1.31 00 
-1 .3000 
-1.3000 
-1 .2900 
-1 .28M1 
-1 .no0 
-1 2600 
-1,2600 
-1.2500 

' -12400 
-1 .ZXX) 
-1 2200 
-1 .2200 
-1.2000 
-1 .m 
-1.1200 
-1 .m 
-0.9900 
-0.9300 
4.8700 
-0.8200 
-0.7700 
-0.7200 
-0.6800 
4.5400 
-0.6om 
QWW 
4.5400 
-0.5100 
-0.4800 
4.4500 
-0.4300 

3 : 4 m - -  -- 
-0.3800 
9.3600 
9.3400 
-0.3300 
-0.3100 
4.2900 
-0.2800 

Static 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
n 
78 
79 
80 
01 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 - 
93 - 
94 

water level: 0.0000 R below datum 

Pumping test duration 

[min] 
52.0000 
54.0000 
56.0000 
58.0000 
60.0000 
62.0000 
64.0000 
66.0000 
68.0000 
70.0000 
72.0000 
74.0000 
76.0000 
78.0000 
80.0000 
82.0000 
64.0000 
86.0000 
88.0000 
90.0000 

~ -- 
92.0000 
G4.0000 
96.0000 
98.0000 

100.0000 
7 20.0000 
14o.ooo0 
160.0000 
180.0000 
200.0000 
220.0000 
240.0000 
260.W00 
280.0000 
300.W00 
320.0000 
340.0000 
360.0000 
380.0000 
400.0000 
420.0000 
44O.MXX) 

A 
480.0000 

Water level 

[fil 
-1.41 00 
-1.4000 
-1.3900 
-1.3800 
-1 3700 
-1.3600 
-1.3500 
-1,3400 
-1.3300 
-i .3200 
-1.31 00 
-1.3000 
-1.3WO 
-1 .2900 
-1.2800 
-t -2700 
-1.2600 
-1.2600 
-1.2500 
-1.2400 
-1.2300 
-1.2200 
-1.m 
-1.2000 
-1 .m 
-t.1200 
-1.0500 
-0.9900 
-0.9300 
4.8700 
-0.8200 
-0.7700 
-0.7200 
-0.6&00 
-0.6400 
-0.6000 
-0.5700 
4.5400 
-0.51 00 
-0.4800 
4.4500 
0.4300 --- 
-0.4100 
4.3800 

95 
96 
97 
98 
99 

100 

500.W00 
520.0000 
540.0000 
560.0000 
580.0000 
600.0000 

-0.3600 
-0.3400 
-0.3300 
-0.3100 
-0.2900 
-0.2800 



EnSafelAllen & Hoshall slugbail test analysis Appendix C, Page 4 

935 Hwston Notthcutt Bbd. Suite 113 BOUWER-RICE'S method Project: ZONE E-NAVBASE CHARLESTON 
Mt. Pleasant. SC. 29464 

(rnl-ssea029 Evaluated by: T. Kafka Date: 25 NOV 96 

Slug Test No. 1 Test conducted on: 22 OCT 96 
I I 

FALLING HEAD TEST 
I 

NBCE-GDE-01 D f 
$ 

I 
I 

Static water level: 0.0000 it below datum 

Pumping test duration Water level Drawdown 

lminl lfil PI 
1 Of 620.0000 0.2700 -0.2700 
1 02 640.0000 -0.2500 0.2500 
103 6ECmOW -0.2400 -0.2400 
104 680.0000 4.2200 -0.2200 
105 700.0000 4.21 00 -0.21 W 
106 720.0000 4.2000 4.2000 1 

; 
1 07 740.0000 4.1900 -0.1900 
10s 760.0000 -0.1800 4.1800 
109 780.0000 -0.1700 -0.17M3 
I10 800.0000 0.1600 -0.1600 
111 820.0000 -0.1 500 . -0.1500 
112 840.0000 4.1400 -0.1400 
113 860.0000 -0.1400 4.1400 
114 880.0000 4.13W 4.1 3W 
115 900.0000 -0.1200 -0.1200 
116 920.0000 -0.1 100 -0.1 100 
117 940.0000 -0.1 f 00 -0.1100 
118 960.0000 -0.1000 4.1 000 
119 980.0000 -0.1000 -0.1000 
120 1oOo.0000 -0.0900 4.0900 
121 1030.0000 -0.0800 4.0800 
1 22 1060.0000 -0.0700 -0.0700 
1 23 1090.0000 -0.0700 -0.0700 
124 1 120.0000 -0.0600 4.0600 
1 25 1150.0000 0.0600 -0.0600 
126 1180.0000 4.0500 -0.0500 
127 1210.0000 -0.0500 -0.0500 
1 28 1240.0000 U.OS00 4.0500 
1 29 1270.0000 0.0400 4.0400 
130 t300.W00 0.0400 4.0400 
131 1330.0000 4.0400 4.0400 
1 32 1360.0000 -0.0300 -0.0300 
1 33 1390.0000 -0.0300 -0.0300 
1 34 1420.0000 -0.0300 4.0300 



Hydraulic conductivity [ M a y ] :  4.00 x 1 W-3 

EnSafeIAllen & Hoshall 
935  ousto on ~orthcutt Bkd. Suite 11 3 
M t  Fieahant. SC. 29464 

(m)884W29 

L = l l . O f t  
b =  t l . O f t  
D = 11.0 ft (full penetration) 
rc = 0.083 ft 

dughail test analysis 
BOUWER-RICE'S method 

Appendix C, Page 1 

projed: ZONE E-NAVBASE CHARLESTON 

Evaluated by: T. Kafka 

Slug Test No. 1 

NBCE-ODE41 D 

Tost conducted on: 23 OCT 96 

t [min] 
0 200 4W 600 800 l o o 0  1200 1400 I600 1 8 0 0  2000 

-, -- - 
_,  -. 

2 r -_--- +--- _-._--_ -_----,------------ 

-, - 
-. -- 
-, .- 

- 
- -- 

4 

o RISING HEAD TEST 

Hydraulic condudnrity [Mini: 2.78 x f o4 



EnSafelAllen & Hoshall 
935 Houston Nofihcutt Bhrd. Suite 113 
Mt. Pleasant SC. 29464 

( m ) m 9  

sluglbail test analysis 
BOUWER-RICE'S method 

Slug Test No. 1 

NBCE-GDE-01 D 

Appendix C', Page 2 

Project: ZONE E-NAVBASE CHARLESTON 

f est conducted on: 23 OCT 96 

RISING HEAD TEST 

Evaluated by: T. Kafka Date: 25 NOV 96 

Drawdown 

[RI 
2.6300 
2.0440 
1.8510 
1.7840 
1.7620 
1.7580 
i .7330 
1.7430 
1.71 50 
1.7080 
1.7270 
1 -721 0 
1.71 50 
1.7140 
1 721 0 
1.7?80 
1.7150 
1.7110 
1.7Om 
1.7050 
1.7020 
1.6990 
1.6950 
1.6920 
1.6890 
1.6860 
1.6830 
1.- 
1.6760 
1.6730 
1 6700 
1.6670 
1.6640 
1 ,661 0 
1.6570 
1.6540 
1.6510 
1.6480 
1.6450 
1.6320 
1.6230 
1.61 30 
1.6040 
1.5940 
1.5850 
1 .57W 
1.5660 
1.5560 
7.5460 
1 . w  ( 

Static 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

water level: 0.0000 ft betow datum 

Pumping test duration 

~min] 
0.0000 
0.1 366 
0.1500 
0.1533 
0.1 633 
0.1666 
0.1766 
0.1 800 
0.1 833 
0.1866 
0.1 900 
0.3 966 
0.21 00 
0.21 33 
0.21 66 
0.2233 
0.2633 
0.3666 
0.4333 
0.5500 
0.7166 
1.2000 
1.4000 
1.6000 
2.2000 
2.- 
3.0000 
3.mW 
4.2000 
4.8000 
5.2000 
5.8000 
6.4000 
7.0000 
7.4000 
8.0000 
8.8000 
9.2000 

10.0000 
12.0000 
? 4.0000 
16.0000 
18.0000 
20.0000 
220000 
24.0000 
26.0000 
28.0000 
30.0000 
32.0000 

Water level 

In1 
2.6300 
2.0440 
1.8510 
1.7840 
1.7620 
t ,7590 
1.7330 
1.7430 
1.7150 
1.7080 
1.7270 
1.7210 ----- -- 

1.7150 
1.71 10 
1.7210 
1.7180 
1.71 50 
1.7110 
1.7080 
1.7050 
1.7020 
1.6990 
1,6950 
1.6920 
1.6890 
1.6860 
1.6830 
1.6800 
1.6760 
1 .m 
1.6700 
1.6670 
1.6640 
1.6610 
1.6570 
1.6540 
1.6510 
1.6480 
1 .m 
1.6320 
1 .a30 
1.6130 
1.6040 
1.5940 
1.5850 
1.5750 
1.5660 
4.5560 
1.5460 
1.5400 



h 

EnSafelAllen & Hoshall 
935 Houston Northcutt B M .  Suite 113 
Mt M. SC 29464 

(80334844029 

slughail test analysis 
BOUWER-RICE'S method 

 append^ C, Page 3 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: f. Kafka Date: 25 NOV 96 

Sfug Test No. 1 

NBCE-GDE-01 D 

Test conducted on: 23 OCT 96 

RISING HEAD TEST 

Static water level: 0.0000 R below datum 

Drawdawn 

Ifil 
1.5310 
1.521 0 
1.5120 
1.5020 

Water level 

IRl 
1.531 0 
1.521 0 
1.5120 
1 .5020 

51 
52 
53 
54 

Pumping test duration 

[min] 
34.0000 
36.0000 
38.0000 
40.0000 

55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
n 
78 
79 
80 
a1 
82 
83 
84 
85 
86 
87 
88 

89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

42.0000 
44.0000 
46.- 
48.0000 
50.0000 
52.0000 
54.0000 
56.0000 
58.0000 
60.0000 
62.MX30 
64.0000 
66.0000 
68.0000 
70.0000 
72.0000 
74.0000 
76.0000 
78.0000 
80.0000 
82.0000 
84.0000 
86.0000 
88.0000 
90.0000 
92.0000 
94.0000 
96.0000 
98.0000 

100.0000 
120.0000 
140.0000 
1 60.OM10 
180.0000 
200.0000 
220.0000 
240.OMX) 
260.0000 
280.0000 
300.0000 
320.0000 
340.0000 
360.0000 
380.0000 
400.0000 
420.0000 

1.4930 
1.4860 
1 A770 
1.4700 
1.4580 
1.4510 
1.4420 
1.4360 
1.4260 
1.4170 
1.4100 
1 .4040 
1.3940 
1.3850 
1.3790 
1.3690 
1.3630 
1.3530 
1.3470 
1 341 0 
1.331 0 
f .3250 
1.3150 
1.3090 
1.3030 
1.2960 
1.2870 
1.2800 
1.2740 

pp 

1.2680 

j 1.4930 
1.4860 
1.4770 
1.4700 
1.4580 
1.451 0 
1.4420 
1 .4360 
1 . 4 m  
1.41 70 
1.4100 
1.4040 
1.3940 
1.3850 
1.3790 
1.3690 
t .3630 
1.3530 
1 3470 
1.3410 
1.3310 
1.3250 
1.3150 
1 .j090 

1.3030 
1.2960 
1.2670 
1.2800 
1.2740 
1.2680 

1.1950 
1.1310 
1.0680 
1.01 10 
0.9570 
0.9030 
0.8560 
0.8080 
0.7640 
0.7220 
0.6810 
0.6400 
0.60SO 
0.5730 
0.5380 
0.51 00 

1.1950 
1.1310 
1.0680 
1.01 10 
0.9570 
0.9030 
0.8560 
0.8080 
0.7640 
0.72M 
0.6810 
0.6900 
0.6050 
0.5730 
0.5380 
0.5100 
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Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: T. Kafka Date: 25 NOV E6 

EnSafelAllen & Hoshatl 
935 Houston Northcutt Blvd. Suite 11 3 

Mt. Pleacant. SC. 29464 

(m)JWm29 

slughail test analysis 
BOUWER-RICE'S method 

Slug Test No. 1 

NBCE-GDE-01 D 

Test conducted on: 23 OCT 96 

RISING HEAD TEST 

Static 

101 
102 
1 03 
104 
10s 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
1 22 
123 
124 
1 25 
1 26 
127 
128 
1 29 
130 
131 
1 32 
133 
1 34 
I35 
1 36 
t37 
138 
1 39 

Drawdawn 

[fll 
0.14810 
0.4530 
0.4270 
0.3990 
0.3770 
0.3550 
0.3320 
0.3130 
0.2940 
0.2'750 
0.2590 
0.2440 
0.2280 
0.2150 
0.2020 
0.1900 
0.1800 
0.1 670 
0.1610 
0.1520 
0.1420 
0.1 360 
0.1290 
0.1XXI 
0.1 170 
0.1100 
0.1 070 
0.1OtO 
0.0980 
0.091 0 
0.0880 
0.0850 
0.0790 
0.0750 
0.0720 
0.0690 
O . m  
0.0630 
0.0600 

water Level: 0.0000 ft below datum 

Pumping test duration 

[min] 
440.0000 
460.0000 
480.0000 
500.0000 
520.MXM 
540.0000 
560.0000 
580.0000 
60.0000 
620.0000 
640.0000 
660.M300 
680.0000 
700.0000 
720.0000 
740.0000 
760.0000 
780.0000 
800.0000 
620.0000 
840.0000 
860.0000 
880.0000 
900.0000 
920.0000 
940.0000 
960.0000 
980.0000 

1000.0000 
1030.0000 
1060.0000 
1090.0000 
1120,0000 

iiso.oooo 
1 180.0000 
1210.0000 
1240.0000 
1300.0000 
1330.0000 

i 

Water level 

[fil 
0.4810 
0.4530 
0.4270 
0.3990 
0.3770 
0.3550 
0.3320 - 
0.31 30 
0.2940 
0.2750 
0.2590 
0.2440 
0.2280 
0.21 50 
0.2020 
0.1900 
0.1800 
0.1 670 
0.1610 
0.1520 
0.1420 
0.1360 
0. 1 290 
0.1230 
0.1 170 
0.1100 
0.1070 
0.1010 
0.0980 
0.091 0 
0.0880 
0.0850 
0.0790 

-- 

0.0750 
0.0720 
0.0690 
0.0660 
0.0630 
O . m  



EnSafelAllen 8 Hoshall slug/bail test analysis Appendoc C, Page 1 

935 Houston Northcutt Blvd. Suite 113 BOUWER-RICE'S method Project: ZONE E-NAVBASE CHARLESTON 
Mt Pkamrt SC 29464 

(Wl-9 Evaluated by: 1. Kafka 

Slug Test NO. 1 Test conducted an: 22 OCT 96 

NBCE-GDE43D 

t [rnin] 

0 SO 100 150 200 250 300 350 400 450 500 
1 oO 

< 

z r 
- ---- - - ---- --- 

---.--------------------------------.- 9 --------.------.----- 
------- -_-- --- ---_ ---.--- - ------------_. ^---__.--__l 

- -  -------------------------------------------.------.----- 

--  ---- - --------------------- ~ -----------------.------.----- 

0 

--_- ------ - ---------- ---- -____--___-__.______. I____ 

10-2- 
o FALLING HEAD TEST 

Hydraulic mducbvity [Wnrin]: 3.67 x lo6 

Hydraulic conductivity IfVday]: 5.28 x 1P-3 

L = l I . l f t  
b = l l . l  ft 
D = 11 .l ft (full penetration) 
rc = 0.083 ft 



' 

42.0000 -1.4400 -1.4400 
47 44.0000 -1 -1.4300 
48 46.0000 -1.4200 -1.4200 
49 48.0000 -1.41 00 -1.41 00 
50 50.0000 -i .4ooO . -f.4MX) 

EnSafelAllen & Hoshall 
935 Houston Northcutt Blvd. Suite 113 
Mt. Fleasant. SC. 29464 

(mtsesoozs 

slugbail test analysis 
BOUWER-RICE'S method 

Appendix C, Page 2 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: f. Kafka Date: 25 NOV 96 

Slug Test No. 1 

NBCE-GDE43D 

Ted conducted on: 22 OCT 96 

FALLING HEAD TEST 

Static 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

121 - 
13 
14 
15 
$6 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 - 

35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 

-1.4500 

water level: 0.0000 R below datum 

Pumping test duration 

[min] 
0.0000 

Water level 

[fil 
-2.4800 

Drawdorm 

Vl 
-2.4800 
-2.4200 
-2.1700 
-1.9500 
-1.9000 
-1.8500 
-1.8100 
-1.7400 
-1.7500 
-1.7400 
-1 .?a 
-1 .no0 

0.2500 
0.2700 
0.2800 
0.2900 
0.3000 
0.3200 
0.3300 
0.3500 
0.4000 
0.6700 
0.8800 

-2.4200 
-2.1 700 
-1.9500 
-1.9000 
-1 .&MI 
-1.8100 
-1.7400 
-1.7500 
-1 .?a 
-1.7400 
-1 .m - 

0.9000 
0.9200 
0.9300 
1 .2M10 
1.4000 
1.6000 
2.2000 
2.6000 
3.2000 
3.8000 
4.8000 
5.2000 
6.0000 
6.8000 
7.4000 
8.2000 
9.0000 
9.8000 

12.0000 
f 4.0000 
16.0000 
18.M300 
20.0000 
22.0000 
24.0000 
26.0000 
28.0000 
30.0000 
32.0000 
34.0000 
36.0000 
38.0000 

40.0000 -1.4500 

-1.7300 
-1.7400 
-1.7500 
-7.7400 
-1 .MM3 
-1 .Moo 
-1.7200 
-1.71 00 
-1.7000 
-1.7000 
-1.6900 
-f ,6900 
-1.6800 
-1 6700 
-1.6700 
-1.6600 
-1.6600 
-1 .Ei500 
-1.6300 
-1.6200 
-1.6000 

34--- -1.5800 
-1.5700 
-1.5600 
-7.5500 
-1.5Xlo 
-1.5MO 
-1.5100 
-1.5000 
-1.4800 
-1.4800 
-1.4600 

- 
-1.7300 
-1.7900 
-1.7500 
-1.7400 
-1.7300 
-1.7200 
-1 .TMO 
-1.71 00 
-1.7000 
-1.7000 
-1.6900 
-1.6900 
-1.6800 
-1.6700 
-1 .woo 
-1.6600 
-1.6600 
-1.6500 
-1.6300 
- 1 . m  
-1 .MX30 
-1.5800 
-1 .no0 
-1.5600 
-1.5500 
-1.5300 
-1.5200 
-1.5100 
-1.5000 
-1.4800 
-1.4809 
-1.4600 



EnSafelAIlen & Hoshall 
935 Houston N d u t t  Bivd. Suite 11 3 
Mt PlaaPMt. SC. 29464 

(803-0 

Static water level: 0.0000 R below datum 

Pumping test duration Water level 

dughail test analysis Appendii C, Page 3 

BOUWER-RICEb method 
Project: ZONE E-NAVBASE CHARLESTON 

Evaluated bv: T. ~afka( Date: 25 NOV 96 . . I 

[min] PI A 
51 52.0000 -1.3900 -1.3900 
52 54.0000 -1 .3800 -1.3800 
53 56.0000 -1.3700 -1.3700 
54 58.0000 -1.3600 -1 .3600 
55 60.0000 -1.3500 -1.3500 
56 62.0000 -1.3400 -3.3400 
57 64.0000 -1.- -1.3300 
58 66.0000 -1.3300 -1.3300 
59 68.0000 -1.31 00 -1 -31 00 
60 70.0000 -1.31 00 -1.31 00 
61 72.0000 -1.2900 -1.2900 
62 74.0000 -1 .2900 -1.2900 
63 76.0000 -1.2800 -1 .2800 
64 78.0000 -1.2700 -1 .27W 
65 80.0000 -1 .2600 -1 .2600 
66 82.0000 -1.2500 -1.2500 
67 84.0000 -1.2400 -1.2400 
68 86.0000 -1.2400 -1.2400 
69 88.0000 -1.2300 -1 .MOO 
70 90.0000 -1.2200 -1.2200 
71 920000 -1.21 00 -1.21 00 
72 94.0000 -1.2000 -1.2000 
73 96.0000 -1 .Moo -1 .MOO 
74 98.0000 -1 .I900 -1 .I900 
75 100.0000 -1.1800 -1.1800 
76 120.0000 -1.1200 -1.1200 
TI 140.0000 -1 .O500 -1.0500 
78 160.0000 0.9700 4.9700 
79 180.0000 -0.9000 -0.9000 
80 200.0000 6.8200 8.8200 
81 220.0000 -0.7300 0.7300 
82 240.0000 -0.6400 -0.6400 
63 260.0000 -0.5400 4.5400 

- 
84 

-- 
280.- 4.4200 4.4m 

85 300.0000 -0.31 00 4.3100 
86 320.0000 -0.1800 -0.1800 ---- 
87 340.0000 -0.m 1- 

Slug Test No. 1 

NBCE-GDE43D 

Test conducted an: 22 OCT 96 

FALLING HEAD TEST 



Hydraulic conductivity [ftlday): 4.95 x IF -3  

L =  11.1 ft 
b =  11.1 n 
D = 11 .I fl (full penetration) 
rc = O . W R  



Appendix C, Page 2 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: T. Kafka Date: 25 NOV 96 

EnSafelAllen a Hoshall 
935 Houston Northcutt 81vd. Suite 113 

Mt P(easant. SC. 29464 

reOJ- 

duglbail test analysis 
BOUWER-RtCE's method 

Slug Test No. 1 

NBCE-GDE-(MD 

Test conduded on: 23 OCT 96 

RISING HEAD TEST 

p 

1 

Drawdorm 

f%l 
2.0900 
1.9300 
1 .a700 
1.8400 
1.81 00 
1.8000 
1.7800 
1.7700 
1.7700 
1 .no0 

' 1.7600 
1.7600 
1.7600 
I.XOO 
1.7500 
1.7600 
1.7500 
1.7400 
1.7400 
1 .m 
1.7200 
1 .m 
1.7100 
1.7000 
1.7MX3 
1.6900 
1 .6900 

Static water Level: 0.0000 R below datum 

Water lewl 

[ftl 
2.0900 
1.9300 
1 .a700 
1.8400 
1.81 00 
i .8000 

28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

1 
2 
3 
4 
5 
6 

Pumping test duration 

[min] 
0.0000 
0.1300 
0.1400 
0.1600 
0.1700 
0.1900 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

7.6000 
1 8 . m  

8.8000 
9.6000 

12.0000 
14.0000 -- 1 16.0000 

1 18.0000 
20.0000 
22.0000 
24.0000 
26.0000 

1 28.0000 
1 30.0000 

32.0000 
34.0000 
36.0000 
38.0000 
40.0000 
42.0000 
44.0000 
46.0000 
48.0000 

0.moO 
0.2300 
0.2400 
0.2500 
0,3200 
0.5300 
0.5500 
0 . ~ 0 0  
0.7700 
0.7W 
0.8000 
1.2000 
1.- 

1 2.2000 
1 2.8000 
1 3.4000 
1 4.0000 

4.6000 
1 5.4000 
1 6.0000 
1 6.8000 

f ,6800 
1.6700 
1.6700 
1.- 
1.6500 

1 1 . 6 3 0 0 1  
1.6XX1 
1.6000 
1.5900 
1 .m 
1 .57o0 
1.5500 
I .5400 
1.5300 
1.51 00 
1.5000 
1 .5M)O 

1.4800 
1.4800 
1.4600 
1.4600 
1 A400 
1.4400 

1 1.7800 
1 .no0 
1 .no0 
1 .no0 
1.7600 
1.7600 
1.7W 
1.7600 
1.7500 
1.7600 
1.7500 
1.7400 
1.7400 
1 .m 
1 .m 
1 .m 
1.7100 
1.7000 
1.7000 
1.6900 

1 1.6900 
1.6800 
1 .67M) 

I .sf00 

1.6600 
1.6500 
1 . m  

' 1~~ 
1.6000 
1.5800 
1.5800 
1.5700 
1.5500 
1.5400 
1.5300 
1.51 00 
1,5000 
1.5000 
? .4800 
1.4800 
1.4600 
1.4600 
1.4400 
1.4400 



- 

EnSafelAllen & Hoshall s~ugbil teat analysis Appendix C, Page 3 

935 Houston Northcutt BM.  Suite 11 3 BOUWER-RICE'S method Ploject: ZONE E-NAVBASE CHARLESTON 
M t  Pleasant. SC. 29464 

(m-9 Evaluated by: T. Kam Date: 25 NOV 96 

Slug Test No. 1 Test conducted on: 23 OCT 96 

NBCE-GDE43D RISING HEAD TEST 

Static water level: 0.0000 R below datum 

Pumping test duration Water level Drawdown 

[min] [fll [A] 
51 50.0000 1.4300 1.4300 
52 52.0000 1.4300 1.4300 
53 5 4 . 0 ~ ~ 0  1.4100 1.4100 
54 56.0000 1.4000 1.4000 

55 58.0000 1.3900 1.3900 
56 60.0000 1.3900 1.3900 
57 62.0000 1.3800 1.3800 
58 64.0000 1.3800 1.3800 
59 66.0000 1 .3700 1.3700 
60 fi8.0000 t ,3600 1.3800 
61 70.0000 1.3600 1 .3600 
62 72.0000 1 .36W 1.3600 
63 74.0000 1.3500 1.3500 
64 76.0000 1 .3400 1 .a 
65 78.0000 1.3400 1.3400 
66 82.0000 1.3300 1.3300 
67 86.0000 1.3300 1.3300 
68 88.0000 1.3200 1.3200 
69 90.0000 1.3100 1.3100 
70 94.0000 1.3100 1.3100 
71 96.0000 1 ,3000 1.3000 
72 120.0000 1 .ZOO 1.2700 ---- 
73 140.0000 1.2600 1 .2600 
74 160.0000 I .ZOO t ,2700 
75 180.0000 1 2700 1 .2700 

-- 



Hydraulic condudivlty [Wday]: 2.97 x l(r-I 

L = ? 1 . 7 R  
b=11.7R 
D = 1 1.7 R (full penetration) 
rc = 0.083 R 

Appendii C, Page 1 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: T. K a h  

EnSafelAllen & Hoshall 
935 Houston Northcult Btvd. Suite 113 
ML Plsacant. SC. 29464 

(m- 

dug/bail test analysis 
BOUWER-RICE'S method 

Slug Test No. 1 

NBCE-GDE-190 

Test conducted on: 19 OCT 96 

t [min] 
0 3 6 9 12 15 18 21 24 27 30 

10.2 ----------- ,----------------,---------- f - - - - - - - - - - - - - - - - -- - - - - - - - - - - ,- -- - - -" -- -- ---------------------.-- -- ----------------------------.------------ 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - ,  - - - - - - . - - - - - 
------------------- --------- ,- -----.----- 

lo4 
o FALLING HEAD TEST 

Hydraulic conductivity [Wmin]: 2.06 x 1 o4 



Appendix C ,  Page 2 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: T. Kafka Date: 25 NOV 96 

EnSafdAllen & Hoshall 
935 Houston Nacthcutt Bhd. Suite 113 

Mt. Pb8sant. SC. 29464 

(803w4-@=9 

dughail test analysis 
BOUWER-RICE'S method 

Slug Test No. 1 

NBCE-GO€-190 

Tesl conducted on: 19 OCT 96 

FALLING HEAD TEST 

Static water level: 0.0000 R below datum 

Pumping test duration 

[min] 

D * r w d ~  

Ifil 
3.5900 
3.4700 
-3.0300 
-2.8100 
-2.7400 
-2.71 00 
-2.71 00 
-2.7000 
-2.7000 1 

Water lwel 

[Rl 

-2.ssoo 
-2.6800 
-2.6700 
2.6700 
-2.6700 
-2.6600 
-2.6500 
-2.6500 
-2.6400 
-2.6300 
-2.6300 
-2.- 
-2.6200 

. -2.6100 
-2.6000 
-2.5900 
-2.5900 
-2.5800 
-2.5800 
-2.5600 
-2.5600 
-2.5900 
-2.5300 
-2.5200 
-2.5100 
-2.5000 
-2.4900 
3.- 
-2.4700 
-2.4600 
-2.4500 
-2.4400 
-2.4300 
-2.4% 
-2.4200 
-2.41 00 
-2.4000 
-2.3900 
-2.3800 
-2.3700 
-2.3600 

1 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 I 
12 
13 
14 

0.oooo 
0.0700 
0.0800 
0.0900 
0.1000 
0.1 100 
0.1200 
O. lS00  
0.1400 
0.1 500 
0.1600 
0.1700 
0.1 BOO 
0.1900 

1 3.5900 
I -3.4700 

3.0300 
-2.8100 
-2.7400 
-2.71 00 
-2.7100 
-2.7000 
-2.7000 
-2.6900 
-2.6800 
-2.6700 
-2.6700 
-2.6700 
-2.6600 
-2.6500 
-2.6500 
-2.640 
-2.6300 
-2.- 
- 2 . m  
-2.6200 
-2.6100 
-2.6000 
-2.5900 
-25900 
-2.5800 
-2.5800 
-2.5600 
-2.5600 
-25900 
-2.5300 
-2.5200 
-2.51 00 
-2.5000 
-2.4900 
-2.4800 
-2.4700 
-2.4600 
-2.4500 
-2.4400 
-2.4300 
-2.4200 
-2.4MO 
-2.41 00 
-2.4000 
-2.3900 
-2.3800 
-2.3700 
-2.3600 

15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
37 
32 
33 
34 

0.MOO 
0.2100 
0.2200 
0.2300 
02400 
0.2500 
0.2600 
0.2700 
0.2800 
0.2900 
0.3000 
0.31 00 
0.3200 
0.3300 
0.3500 
0.3700 
0.3800 
0.4000 
0.4200 
0.4300 

35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

0.4500 
0.47W 
0.4800 
0.5000 
0.5200 
0.5300 
0.5500 
0.5700 
0 . m  
0.6000 
0.6200 
0.6300 
0.6500 
0.6700 
0.6800 
0.7000 



Appndix C:, Page 3 

Project: ZClNE E-NAVBASE CHARLESTON 

Evaluated Iby: T. Kafka Date: 25 NOV 96 

EnSafelAllen & Hoshall 
935 Houston Nocthcutt Bhrd. Suite 113 
Mt Pleasant. SC. 29464 

(Sm)asrlWZS 

slughit test analysis 
BOUWER-RICE'S method 

Slug Test No. 1 

NBCE-GDE-19D 

Test conduded on: 19 OCT 96 

FALLING HEAD TEST 

i 

DrawdarJn 

Ifil 
-2.3500 
-2.3400 
-2.3300 
-2.3200 
-2.3100 
-2.3000 
-2.2900 
-2.2800 
-2.2800 
-2.2700 
-2.2600 
-2.2500 
-2.2400 
-2.2300 
-2.2200 
-2.2200 
-22100 
-2.2000 
-2.0700 
-1.9800 
-1 .WOO 
-1.8000 
-1.m 

Static water level: 0.0000 ft below datum 

Pumping test duration 

[min] 

74 
75 
76 
n 
78 
79 
M 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 

Water level 

If11 

2.2000 
2.4000 
2.6000 
2.8000 
3.0000 
3.2000 
3.4000 
3.6000 
3.8000 
4.0000 
4.2000 
4.4000 
4.6MK1 
4.8000 
5.0000 
5.2000 
5.4000 
5.6000 
5.WXXI 
6.0000 
6.2000 
6.4000 
6.6000 
6.8000 
7.0000 
7.2000 
7.4000 

51 
52 
53 
w 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 

65 
66 
67 
68 
69 
70 
71 
72 
73 

-1.6500 
-1 .go0 
-3.5000 
-1.4400 
-1.3700 
-1 3100 
-1 .m 
-1.2000 
-1.1500 
-1.1000 
-1.0500 
-1 .0000 
-0.9600 
4.9200 
0.8800 
-0.8500 
4.81 00 
4 . n ~  
-0.740 
-0.7100 
-0.6800 
4.6500 
-0.6300 
4.6000 
0.5800 
-0.5600 
-0.5300 

0.7200 
0.TSOO 
0.7500 
o.nw 
0.7800 
0.8000 
0.8200 
0.8300 
0.8500 
0.8700 
0.8800 

0.9000 
0.9200 
0.9300 
0.9500 
0.9700 

0.9800 
1.0000 
1 .Moo 
1.4000 
1.6000 
1 .8000 
2.0000 

-2.3500 
-2.3400 
-2.3300 
-2.3200 
-2.3100 
-2.3000 
-2.2900 
-2.2800 
-2.2800 
-2.2700 
-2.2600 
-2.2500 
-2.2400 
-2.2300 
-2.2200 
-2.2200 
-2.2100 
-2.2000 
-2.0700 
-1.9800 
-1 .WOO 
-1 .8000 
-1.7200 

-1.6500 
-1.5700 
-1.5000 
-1.4400 
-1 3700 
-1.3100 
-1.2500 
-1.2000 
-1.1500 
-1.1000 
-1 .o500 
-1.0000 
-0.9600 

. -0.9200 
-0.8800 
-0.8500 
4.8100 
-0.n~ 
4.740 
-0.7f 00 
4.6800 
4.6500 
-0.6300 

-- 

4.6000 
-0.5800 
4.5500 
4.5300 



Appendix C, Page 4 

Prcyect: ZONE E-NAVBASE CHARLESTON 

Evaluated by: T. Kafka Date: 25 NOV 96 

EnSafeIAllen 8 Hoshall 
935 Hauston Northcult Blvd. Suite 113 
Mt. Fleasant. SC. 294E-l 

(em)-9 

slughail test analysis 
BOUWER-RICE'S method 

Slug Test No. 1 

NBCE-GDE-1 9D 

Tesl conducted on: 19 OCT 96 

FALLING HEAD TEST 

Static water level: 0.0000 fl below datum 

D w  

[fll 

Pumping test duration 

[min] 

Water level 

[Rl 
101 7.6000 -0.51 00 

4.4900 
-0.4700 
-0.4500 
-0.4300 
-0.41 00 
0.4000 
-0.3800 
0.3600 
-0.3500 
4.3400 
-0.3200 
-0.3100 
-0.21 00 
-0.1400 
4.lOOO 

-0.51 00 
4.4900 
4.4700 
-0.4500 
4.4300 
-0.4100 
4.4000 
4.3800 
-0.3600 
-0.3500 
-0.3400 
-0.3200 
-0.31 00 
-0.21 00 
-0.1 400 
0.1 000 

102 1 
103 
104 - 
105 
106 
107 
108 
109 
110 
Ill 
11 2 
113 
114 
115 
116 
117 
118 
i t 9  
120 
121 
1 22 

7.8000 
8.0000 
8.- 
8.4000 
8.6000 
8.8000 
9.0000 
9 . m  
9.4000 
9.6000 
9.8000 

10.0000 
12.0000 
14.0000 
16.0000 
18.0000 
20.0000 
22.0000 
24.0000 
26.0000 
28.0000 

4.osoO 1 -0.06W 
-0.0400 1 -0.0400 
4.0300 
0.0200 
-0.01 00 
-0.01 00 

-0.0300 
4.02OO 
-0.0100 
-0.0100 



Hydraulic conductnrity [Wday]: 2.85 x 1W-1 

EnSafelAllen & Hoshall 
935 Houston Northcuti Bhrd. Su~te 113 
Mt Phsant. SC 29464 

(803).8840029 

L=11.7R 
b=  11.7ft 
D = 11.7 ft (full penatration) 
rc = 0.083fl 

slughail test analysis 
BOUWER-RICE'S method 

Appends: I>, Page 1 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: T. Kalka 

Slug Test No. 1 

NBCE-GDE-1 9D 

Test conducted on: 19 OCT 96 

t [rnin] 
0 3 6 9 12 15 I B  21 24 27 30 

P 

a RISING HEAD TEST 

Hydraulic conductivity [fUrnin]. 1.98 x 10' 



Appendix C, Page 2 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: T. Kafka Date: 25 NOV 96 

EnSafelAIlen & Hoshall 
935 Hwston Northcutt Blvd. Suite 113 
Mt. P(easant. SC. 28464 

(8w-9 

duglbail test analysis 
BOUWER-RICE'S mahod 

Slug Test No. 1 

NBCE-GDE-19D 

Test conducted on: 19 OCT 96 

RISING HElAD TEST 

Drawdown 

PI 
2.8900 
2.9800 
3.1 300 
2.8400 
2.8200 
2.81 00 
2.8000 
2.7900 
2.7'800 
2n00 
2.76W 
2.7500 
2.7- 
2.7300 
2.7200 
2.71 M1 
2.7000 
2.6900 
2.6800 
2.6700 
2.6500 
2.6400 
26300 
2.6200 
2.6100 
2.6000 
25900 
2.5800 
2.5700 
25600 
2.5600 
2.5400 
2.5300 

Static water level: 0.0000 R below datum 

Water Level 

Iftl 
2.8900 
2.9800 
3.1300 
2.8400 
2.8200 
2.81 00 
2.8000 
2.7900 
27800 
2.~00 
2.7600 
2.7500 
2.7400 
2.73W 
2.7200 

1 
2 
3 
4 
5 
6 
7 
8 

9 
10 
11 
12 
13 
14 
15 

34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

Pumping test duration 

[rnin] 
0.0000 
0.0700 
0.0800 
0,0900 
0.1200 
0.1 300 
0.1400 
0.1500 
0.1600 
0.1700 
0.1 800 
0.2000 
0.21 00 
0.2500 
0.2400 

16 

17 
18 
19 
20 
21 
22 
23 
24 
25 

0.5700 
0.5800 
0.6000 
0.6200 
0 . 6 W  
0.6500 
0.6700 
0.6800 
0.7000 
0.7200 
0.7300 
0.7500 
0.7700 
0.7800 
0.8000 
0.8200 
0.8300 

0.2600 
0.2700 
0.2900 
0.31 00 
0.3200 
0.3500 
0.3700 
0.3800 
0.4000 
0.4200 

2.5200 
2.51 00 
2.5000 
2.4900 
2.4800 
2.4700 
2.4600 
2.4500 
2.4400 
2.4400 
2.4200 
2.4200 
2.41 M3 
2.4000 
2.3900 
2.3800 
2.3700 

2.7100 
2.7000 
2.6900 
2.- 
2.6700 
2.6500 
2.6400 
2W00 
26aO 
2.61 00 

25200 
251 00 
2.5000 
2.4900 
2.4800 
24700 
2.4600 
2.4500 
2.4400 
2.4400 
2.4200 
2.4200 
2.4100 
2.4000 
2.3900 
2.3800 
2.3700 

2.6000 
2.5900 
2.5800 

26 
27 
28 

0.4300 
0.4500 
0.4700 

29 
30 

31 
32 
33 

0.4800 
0.5000 
0.5200 
0.5300 
0.5500 

2.5700 
2.5600 
2.5500 
2.5400 
2.5300 







EnSafelAIlen & Hoshall slug/bail test analysis Appendix C, Page t 
935 Houston Nortkutt Bhrd. Suite 113 BOUWER-RICE'S method Project: ZONE E-NAVBASE CHARLESTON 
ML Pleasant. SC. 29464 

t = m Q  

Slug Test No. 1 Test conduded on: 18 OCT 96 

NBCE-GDE-2OD 

t [rnin] 
0 2 4 6 8 10 12 14 16 18 20 

----------------------- -----,----------------.- 

o FALLING HEAD TEST 

Hydraulic c o n d u c t i  [fhin]: 4.78 x lo4 

Hydraulic conductwy IfUdayj: 6.88 x IDA-f 

L = 6.2 R 
b = 6.2A 
D = 6.2 it (full penetration) 
rc = 0.083 it 



Mt PLoasant SC. 29464 
E E-NAVBASE CHARLESTON 



I EnSafelAllen & Hoshall I sluglbail test analysis I Appendix C, Page 3 - -7 
Project: ZONE E-NAVBASE CHARLESTON I 935 Houston Northcult Blvd. Suite 11 3 

Mt. Pleasant, SC. 26464 

1 (m)884-0029 I I Evaluated bv: T. ~a fka  1 Date: 25 NOV 96 1 

BOUWER-RIC& method 

Static water level: 0.0000 fl Mow datum 

Slug Test No. 1 

NBCE-GDE-200 

Pumping test duration 

- - --- - - 

Test conducted on: 18 OCT 96 

FALLING HEAD TEST 

Water level 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
n 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

Drawdown 

[min] 
0.7200 
0.7300 
0.7500 
0.7700 
0.7800 
0.8000 
0.8200 
0.8300 
0.8500 
0.8700 
0.8800 
0.9000 
0.9200 
0.9300 
0.9500 
0.9700 
0.9800 
1.0000 
1 .2OOO 
1.4000 
1.6000 
1.8000 
2.0000 
22000 
2.4000 
2.6000 
2.8000 
3.MXXI 
3,2000 
3.4660 - 
3.6000 
3.8000 
4.0000 
4.2000 
4.4000 
4.6000 
4.8000 
5.0000 
5.2b00 
5.4000 
5.6000 
5.8000 
6.0000 
6.2000 
6.4000 
6.6000 
6.- 
7.0000 
7.2000 
7.4000 

PI 
-2.1 100 
-2.0900 
-2.0800 
-2.0700 
-2.0600 
-2.0500 
-2.0400 
-2.0200 
-2.01 00 

ppp 

-2.0000 
- 

-1.9900 
-1 .9800 
-1.9700 
-1.9600 
-1.9500 
-1.93M) 
-1.9MO 
-1.91 00 
-1.7600 
-1.6500 
-1.5466 
-1.4400 
-1.3400 
-1.2500 
-1.1 700 
-1.0900 
-1 .OXXI 
0.9500 
-0.8900 
4.8400 

pp 

4.7800 
-0.7500 
4.6900 
-0.6400 
-0.6000 
-0.5600 
-0.5300 
-0.4900 
-0.4600 
-0.4300 
-0.4000 
-0.3800 
-0.3600 
-0.3300 
-0.3100 
-0.2900 
4.2800 
-0.2600 
-0.2400 
-0.2300 

[el 
-2.1 100 
-2.0900 
-2.0800 
-2.0700 
-2.0600 
-2.0500 
- 2 . m  
-2,0200 
-2.0100 
-2.0000 
-1.9900 
-1 .WOO 
-1.9700 
-1.9600 
-1.9500 
-1.9300 
-1.9200 
-1.91 00 
-1.7600 
-1.65W 
-1.5400 
-1.4400 
-1.3400 
-1.2500 
-1.1700 
-1.0900 
-1 .om 
-0.9500 
-0.8900 
-0.8400 
-0.7800 
-0.7300 
-0.6900 
-0.6400 
-0.6000 
0.5600 
-0.fj300 

-0.4900 
-0.4600 
0.4300 
4.4000 
.0.3800 
0.3600 
-0.3300 
0.31 00 
0.2900 
-0.2800 
~ .2600  
-0.2400 
-0.2300 



Appendix C, Page 4 

Pmlect: ZCINE E-NAVBASE CHARLESTON 

Evaluated by: T. Kafka Date: 25 NOV 96 

EnSafelAllen 8 Hoshall 
935 Houston Northcult Blvd. Suite 113 
M t  Plsasant. SC. 29464 

(mtas4ooz9 

slugbail test analysts 
BOUWER-RICE'S method 

Slug Test No. 1 

NBCE-GDE-2OD 

Test conducted on: 3 8 OCT 96 

FALLING HEAD TEST 

Static water level: 0.0000 fl below datum 

Drawdown 

[fil 

Pumping test duration 

[min] 

Water level 

[fll 
0.2100 1 -0.21 00 
-0.2000 1 -0.2000 

101 
1 02 

7.6000 
7.8000 

103 
104 
105 
106 
I 07 
100 

-0.1900 
0.1 700 
-0.1 600 
0.1600 
-0.1 500 
0.1 400 

8.0000 
8.2000 
8.4000 
8.6000 
8.8000 
9.0000 

1 -0.1 300 
-0.1 200 
-0.1200 
-0.1100 
-0.1000 

1 -0.0600 
0.0300 

I -0.0200 
1 -0.01 00 

0.0000 

[ -0.1 900 
-0.1 700 
-0.1600 
-0.1 600 
-0.1 500 
-0.1400 
-0.1300 
0 . 1 m  
-0.1200 
0.1700 
4.7000 
0.0600 
-0.0300 
4.0200 
-0.01 00 
0.0000 

lo9 1 9.m 
110 
111 
112 
113 
114 
115 
116 
117 
118 

9.4000 
9.6000 
9.8030 

10.0000 
12.0000 
14.0000 
16.0000 
18.0000 
20.0000 



EnSafdAllen & Hoshall dugbail test analysis Appendix C,  Page 1 

935 Houston Northcult Blvd. Suite 113 BOUWER-RICE'S method Project: ZONE E-NAVBASE CHARLESTON 
Mt Pleasant, SC. 29464 

(=- Evaluated by: T. Kafka 

Slug Test No. 1 Test conducted on: 18 OCf 96 

N BC E-G DE-20D 

t [min] 
0 5 10 15 20 25 30 35 40 45 50 

- - - - - - - - - - -. - - - - - - - - - - - . - - - - - - - - - - - - ----------- ---- - - - - - - - - - - A - - - - - - - - - . - - - - - -. - - - - - ----------- ---- - - ,+ - - - - - - - - - - - - - - - - -, - - - - - - - - - - - - ---- - - .- - - - - - - - - - - - - - - - -, - - - - - - - - - - - ---- - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - 
---- - - ,- - - - - - - - - - - - - - - - - . - - - - - -. - - - - - 

-e -L-SL-J!""9-9 ------.------------ 
---- - - - - - - - - - - - - - - - - - -. - . - - - - - -. - - - - - 

1 0-3 
o RISING HEAD TEST 

Hydraulic conductii [Wmin]: 4.41 x lo4 

Hydraulic condudrvity [Wday]: 6.35 x lw-1 

L = 6.2R 
b = 6.2 R 
D = 6.2 R (full penetration) 
rc = 0.083 ft 



935 Houston Northcutt Btvd. Suite 1 13 BOUWER-RICE'S method 

Mt Pkacant. SC. 29464 

. ... .- 

21 0.2600 2.51 00 2.5100 
22 0.2700 2.5000 2.5000 
23 0.2800 2.5000 2.5000 
24 0.2900 2.4900 2.4900 

I 

25 0.3000 2.4800 2.4800 
26 0.31 00 2.4700 2.4700 
27 0.3200 2.4700 2.4700 
28 0.3300 2.4600 2.4600 
29 0.35M) 2.4400 2.4400 
30 0.3700 2.4200 2.4200 
31, 0.3800 2.41 00 2.41 00 

32 0.4000 2.4000 2.4000 
33 0.4200 2.3800 2.3800 
34 
35 
36 
37 
38 
39 
40 
41 

2.3700 
2.3600 
2.3500 
2.3300 
2.3200 
2.3000 

0.4300 
0.4500 
0.4700 
0.4800 
0.5000 
0.5200 
0.5300 
0.5500 

2.3700 
23600 
2.3500 
2.3300 
2.3200 
2.3000 

42 
43 
44 
45 
46 
47 
48 
49 
50 

2.2900 
2.2800 

0.5700 
0.5800 
0.6000 
0.6200 
0.6300 
0.6500 
0.6700 
0.6800 
0.7000 

2.2900 
2.2800 - 

2.2700 
22500 
2.2400 
2.2300 
2.2200 
2.2100 
2.2000 
2.1800 
2.1700 

2.2700 
2.2500 
2.2400 
2.2300 
2.ZMQ 
2.21 00 
2.2000 
2.1800 
2.1700 



Mt Pleasant. SC. 29464 





Hydraulic conducWy [tvday]: 6.83 

EnSafelAllen & Hoshall 
935 Houston Northcutt Blvd Suite 11 3 
M t  PLaaoant, SC 29464 

(=3884-MnQ 

L = 10.5 R 
b=10.5R 
D = 10.5 A (full penetration) 
rc = 0.083 R 

slugbail test analysis 
BOUWER-RICE'S method 

Appenda C, Page 1 

Project: ZONE E-NAVBASE CHARLESTON 

Evalwled by: T. Kafica 

Slug Test No. 1 

NBCE-GDE-22D 

Test conduded on: 18 OCT 96 

t [sl 
0 20 40 60 80 100 120 140 160 180 200 

- - - - - - - - - - - 

1 

------- 

o FALLING HEAD TEST 

Hydraulic camluctivity [W]: 7.90 x 1 



Appendix C, Page 3 

Project: ZONE E-NAWASE CHARLESTON 

Evaluated by: T. Kafka Date: 26 NOV 96 

EnSafelAllen 8 Hoshall 
935 Houston Northcutt E M .  Suite 1 13 
ML Pleasant, SC. 29464 

(m)Ss4Mns 

slugbail test analysis 
8OUWER-RICE'S method 

Slug Test No. 1 

NBCE-GDE-22D 

Test conducted on: 18 OCT 96 

FALLING HEAD TEST 

Drswdown 

[fil 
-0.1230 
4.1 170 
4.1 140 
4.1 100 
4.t040 
4.tOlO 
-0.0980 
4.0950 
-0.091 0 
4.0880 
0.0850 
-0.0820 
4.0790 
-0.0790 
4.0760 
4.0720 
4.0720 
0.0690 
-0.0690 

1 -0.0660 

Static water h e l :  0.0000 tl below datum 

Water level 

[Rl 
4.1230 
4.1 170 
-0.1 140 
-0.1 100 
-0.1040 
-0.1010 
-0.0980 
-0.0950 
-0.091 0 
4.0880 
-0.0850 
-0.0820 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 

! 

Pumping test duration 

Is1 
40.9980 
42.0000 
42.9960 
43.9980 
45.0000 
45.9960 
46.9980 
48.0000 
48.9960 
49.9980 
51.0000 
51.9960 

71 
72 

" 1  

63 
64 
65 
66 
67 
68 

69 
70 

72.0000 
84.0000 
96.0000 

74 1 108.0000 

52.5980 1 -0.0790 
sll.oOo0 1 4.0790 
54.9%0 4.0760 
55.9980 1 -0.0720 
W.aXlO 1 -0.0720 
V.5930 
58.9980 
60.0000 

-0.0500 1 -0.0500 

-0.0690 
-0.0690 
4.0660 

4.0470 
-0.0410 
-0.0380 

1 -0.0470 
-0.041 0 
-0.0380 
0.0340 
4.031 0 

75 
76 

120.0000 ( -0.0340 
156.0000 ] -0.0310 

i 

I 

I 



Hydraulic conductivity [Wday]: 8.08 

L = 10.5ft 
b = 10.5R 
D = 10.5 R (full penetration) 
rc = 0.083 R 

EnSafelAllen & Hoshall 
935 Houston Northcutt Blvd. Suite 113 
Mt. Writ, SC. 29464 

(=3)=44029 

dugbail test analysis 
BOUWER-RICE'S method 

Appendii C. Page 1 

project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: T. Kana Date: 26 NOV 96 

Slug Test No. 1 
- 

NBCE-GDE-220 

' 

Test conducted on: 18 OCT 96 

t Is1 
0 7 14 21 28 35 42 49 56 63 70 

lo3 A 

o RlStNG HEAD TEST 

Hydraulic conductivity [fWs]: 9.35 x 1O" 



Appendix C. Page 2 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: T. Kafka Date: 26 NOV 96 

EnSafelAllen 8 Hoshall 
935 Houston Northcutl B i d .  Suite 113 
Mt. Pkssant, SC. 29464 

(a)9acoo29 

slughail test analysis 
BOVWER-RICE'S method 

Slug Test No. 1 

NBCE-GDE-22D 

Ted conducted on: 1 B OCT 96 

RISING HEAD TEST 

Static water Level: 0.0000 A below datum 

Drawdow 

PI 
2.2620 
1.9890 
1.7900 
1.6880 
15740 
1.4830 
1.3970 
1.3180 
1.2480 
1.1780 
1.1180 
1.0610 
1 .O040 
0.9530 

Water level 

I fiI 
2.2620 
1.9890 
1.7900 
1.6880 
1.5740 
1.4830 
1.3970 
1.3180 
1.2480 
1.1780 
1.1180 
1.061 0 
1 .O040 
0.9530 

1 
2 
3 
4 

5 
6 
7 

Pumping test duration 

Id 
0.WOO 
2.4960 
3.0000 
3.4980 
3.9960 
4.5000 
4.9980 

15 9.0000 

6 
9 

10 
11 
12 
13 
14 

0.9060 
0.8620 
0.6240 
0.7890 
0.7570 
0.7320 
0,6940 
0.6620 
0.6330 
0.6020 
0.5760 
0.551 0 
0.5260 
0.5030 
0.4810 
0.4590 
0.4400 
0.421 0 
0.4020 
Q.3860 
0.3670 
0.3540 
0.3390 
0.3100 
0.2850 
0.2590 
0.2400 
0.2210 
0.2020 
0.1870 
0.1710 
0,1580 
0.1450 
0.1330 
0.1230 
0.1 140 

5.4960 
6.0000 
6.4980 
6.9960 
7.5000 
7.9980 
8.4960 

0.9060 
0.8620 
0.8240 
0.7890 
0.7570 
0.7320 
0.6940 
0.6620 
0.6330 
0.6020 
0.960 
0.551 0 
0.5260 
0.5030 
0.4810 
0.4590 

0.4400 
0.421 0 
0.4020 
0.3860 
0.3670 
0.3540 
0.3390 
0.3100 
0.2850 
0.2590 
0.2400 
0.2210 
0.2020 
0.1 870 
0.1710 
0.1580 
0.1450 
0.1330 
0.1230 
0.1140 

16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
3f 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

1 9.4980 
9.9960 

10.5000 
10.9980 
11.4960 
12.0000 
12.4980 
12.9960 
13.5000 
13.9980 
14.4960 
15.0000 
15.4980 
15.9960 
16.5000 
16.9980 
17.4960 
18.0000 
18.4980 
18.9960 
19.5000 
19.9980 
21 .M)o 

21.9960 
22.9980 
24.0000 
24.9960 
25.9980 
27.0000 
27.9960 
28.9980 
33.0000 
30.9960 
31.9980 
33.0000 



EnSafetAllen S Hoshall 
935 Houston Northcutl Bkd. Suite 113 

Mt. Reasant. SC. 29464 

(803)8860029 

slughail test analysis Appendix C., Page 3 

BOUWER-RICE'S method 

Slug Test No. 1 

NBCE-GDE-22D 

Ted conduded on: 18 OCT 96 

RISING HEAD TEST 

B 
I 

Static water level: 0.0000 ft be& datum 

Drawdarm 

[RI 
0.1 01 0 
0.0950 
0.0880 
0.0820 
0.0720 
0.0630 
0.0630 
0.0570 
0.0530 
0.0470 
0.0440 
0.0410 
0.0340 
0.031 0 
0.0280 
0.0250 
0.0250 

68 51.0000 0.0220 1 0.0220 
51.9960 O.Ot90 I 0.01 90 
I 

Water level 

Iftl 
0.1010 
0.0950 
0.0880 
0.0820 
0.0720 
0.0690 
0.0630 
0.0570 
0.0530 
0.0470 
0.0440 
0.0410 
0.0340 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 

0.0120 
0.01 20 
0.0090 

, 0.0090 
0.0060 
0.0060 
0.0030 

71 
72 
73 
74 
75 
76 
n 

64 46.9980 0.0310 
65 48.0000 0.0280 
66 48.9960 0.0250 
67 49.9980 1 0.0250 

Pumping test duration 

[$I 
3 3 . m  
34.9980 
36.0000 
36.9960 
37.9980 
39.0000 
39.9960 
40.9980 
420000 
429960 
43.9980 
45.0000 
45.9960 

I 

54.MX)[) 
1 54.9960 
1 55.9980 
1 57.0000 

57.9960 
58.9980 

1 60.m 

I 0.01 20 
0.01 20 

' 0.0090 
0.0090 
0 . m  
O.GO60 
0.039 ----- 



2 

EnSafelAllen 8 Hoshall slughail test analysis Appendix C. Page 1 

935 Houston Northcutt Bbd. Suite 11 3 BOUWER-RICEk method 
Project: ZONE E-NAVBASE CHARLESTON 

Mt. b a s a n t .  St. 29464 

!ao3W34='29 Evaluated by: T. Kafka Date: 21 NOV 96 

Stug Test No. 1 Test conducted on: 18 OCT 96 

NBCE-GDE-24D 

f [$I 
0 30 60 90 120 150 180 21 0 240 270 300 

100 " --------- j ---------- & ----- - ---- -.- ---- ------- - ----------- -----.----a 

H ,,I 

1 0-2 
o FALL1 NG HEAD TEST 

Hydraulic conductivity [fUs]: 3.1 1 x 10" 

Hydraulic conduct i i  [Wday]: 2.69 

L =  12.5R 
b = 12.5 R 
D = 12.5 fi (full penetration) 
rc = 0.083 R 



I 

EnSafetAllen 8 Hoshall I slugbail test analysis I Appendk C, Page 2 I 

I I 

Static water level: 0.0000 fl below datum 

935 Hwstan NorlhcM 6tvd. Suite 113 
Mt Pk%sant. SC 29464 

[am-9 

Pumping test duration 

BOUWER-RICE'S method 

Water level 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: T. Kafka Date: 21 NOV 96 

Drawdown 

, 
I 

I 

Slug Test No. 1 

NBCE-GDE-24D 

Test conducted on: 18 OCT 96 

FALLING HEAD TEST 



EnSafelAllen & Hoshall sluglba~l test analysts Appendoc C, Page 3 1 
Project ZONE E-NAVBASE CHARLESTON 

Evaluated by T. K a M  Date: 21 NOV 96 

935 Houston NblthcUff Bkd SuRe 113 
M t  Pleasant, SC 244b4 

(m)8Bew29 

BOUWER-RICE'S method 

Slug Test No 1 

NBCE-GDE-24D 

Test conducted on 18 OCT 96 

FALLING HEAD TEST 

Drawdown 

I ftl 
-0.3200 
-0.3100 
-03000 

- --- 

4.2900 
-0.2800 
-0 2800 
-02000 
-0 1500 
-0 1300 
-0 1100 
-0.1000 
4.0800 
-00800 
-0.0700 
-00600 
4.0600 

1 
I 

I 

Static water level 0.0000 ft below datum 

I 

Water level 

Ifll 
-03x10 
4.31 00 
0.3000 

51 
52 
53 

Pumprng test duration 

[$I 
55.0000 
56.0000 
57.0000 

54 
55 
56 
57 

58.0000 
59.0000 
60.0000 
72 0000 

-0.2900 
-0.2800 
4 2800 
-0.2000 
-0 1500 
-0.1300 
-0.1100 
-0 1000 
-0.0800 
-0 0800 

58 
59 
60 
61 
62 
63 

84.0000 
96.0000 

108.0000 
120.0000 
132.0000 
156.0000 

64 1 168.oOoo 1 -0.0700 
65 1 204.0000 1 -00600 
66 228.0000 -0.0600 

I 



Hydraulic conductivity [ftlday]: 3.20 

L = 12.5 R 
b =  12.5R 
D = 12.5 A (fult penetration) 
rc = 0.083 ft 

Appendix C, Page 1 

Project: ZONE E-NAVBASE CHARLESTON 1 
Evaluated by: T. Kafka 

EnSafelAllen & Hoshall 
935 Houston Nocthcutt Blvd. Suite 113 
Mt. Pleasant SC. 29464 

(803)8860029 

dugbail test analysis 
BOWER-RICE'S method 

Slug Test No. 1 

NBCE-GDE-24D 

Test conducted on: 18 NOV 96 

I 

t [sI 
0 20 40 Kl 80 100 1M 140 t60 1BO 200 

1 oO 

1 I 1, -- - - - -- -----!:- - -- - -- --- --- -- -- - - - --- - -- -3 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -, - - - - -. - - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - 

- - -- - -- --- .- - - - --. - -- - - 
- - . - - - - - - - - - -, - - - - - - - - - - - - 
- - . - - - - - - - - - .- , - - - - - - - - - - - - 

A - - - - - - - - - - - - . - - - - - - . - - - - - 

1 u2 
o RISING HEAD TEST 

Hydraulic conductivity [Ws]: 3.70 x 

I 

i 
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Prqect: ZONE E-NAVBASE CHARLESTON 

Evaluated by: T. Kaib  Date: 21 NOV 96 

EnSafelAllen 8 Hoshall 
935 Houston Nocthcutt Blvd. Suite 113 

Mt. P(sasant. SC. 29464 

(mtse4w29 

slughail test analysis 
BOCIWER-RICE'S method 

Slug Test No. 1 

NBCE-GDE-24D 

Ted conducted on: 16 NOV 96 

RISING HEAD TEST 

Static wdter Level: 0.0000 ft below datum 

Drawdown 

PI 
0.4400 
0.4200 
0.4000 
0.3900 
0.3700 
0.3500 
0.3400 
0.3300 
0.3200 

60 55.- 0.3000 0.3000 
61 55.8000 0.2900 0.2900 
62 57.MXX3 0.2800 0.2800 
63 58.2000 0.2700 0.2700 
64 58.g000 0.- 0.2600 
65 60.0000 0.2500 0.2500 
66 72.0000 0.1 500 0.1500 
67 84.0000 0.0900 0.0900 
68 96.0000 0.0500 0.0500 
69 108.00M) 0.0300 0.0300 
70 120.0000 0.0000 0.0000 

Water level 

[fil 
0.4400 
0.4200 
0.4000 
0.3900 
0.3700 
0.3500 
0.3400 
0.3300 
0.3200 

51 
52 
53 
54 
55 
56 
57 
58 
59 

Pumping test duntion 

[a1 
46.2300 
46.8000 
48.0000 
49.2000 
49.8000 
51.0000 
52.2000 
52.8000 
54.0000 



Hydraulic conductii [Wday]: 2.10 

EnSafelAllen & Hoshall 
935 Hafstm Northcutt Bhd. Suite 113 
M1 Pleasant SC. 29464 

(803- 

L = 12.5 ft 
b =  12.5ft 
D = 12.5 ft (full penetation) 
rc = 0.083 fl 

slugbail test analysis 
BOUWER-RICE'S method 

Appendix C, Page 1 

Pro@: ZONE E- NAVBASE CHARLESTON 

Evaluated by: T. Kafka Date: 20 NOV % 

Slug Test No. 1 

NBCE-GDE-25D 

Test conducted on: 18 OCT 96 
1 

t [$I 
0 30 60 90 120 150 180 21 0 240 270 300 

I 

o FALLING HEAD TEST 

Hydraulic conductivity [fUs]: 2.43 x loS 



935 Houston Northcut1 Blvd. Suite 11 3 BOUWER-RICE'S method 
hit. Pleasant, SC. 29464 



935 Hauston Northcutt Bid.  Suite 11 3 BOUWER-RICE'S method 

Mt Pleasant. SC 29464 

-- 



Hydraulic condudivity [ftlday]: 2.1 2 

EnSafelAllen & Hoshall 
935 Houston Norttrcutt B M .  Suite 11 3 
ML Pleasant, SC. 29464 

( ~ ) e e c o o z S  

t = 12.5 ft 
b =  12.5R 
D = f 2.5 tt (full penetmt'in) 
rc = 0.083 ft 

slug/bail test analysis 
BOUWER-RICE'S method 

r 
Appendix C:, Page 1 

project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: T. Kafka 

Slug Test No. 1 

NBCE-GDE-25D 

Test concluded on: 18 OCT 96 

I 

t [sl 
0 20 40 60 80 100 120 140 160 180 200 

-- ------ -_____.-- _ _ _ _ _ _ _ _ _  
---------------------------- - - _ _ _ _ *  __-- -__-_ __*_-_______-- 

10-3 
o RISING HEAD TEST 

Hydraulic conductii [fUsj: 2.45 x 10" 

~ 
I 



Mt. Reasant SC. 29464 



ML Pleasant. SC 29464 

63 
64 
ffi 

7 

- 

120.0000 
132.0000 
144.0000 

0.0800 
0.0500 
0.0300 

0.0800 
0.0500 
0 . m  

I 



Appendix D 

Determination of Hydraulic Conductivity From Grain Size 
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Appendix D: Determination of H y d r d c  Conditctivily from Grain-Size Data 

D.l METHODOLOGY 

As introduced in Section 2.3.5.2, the method of estimating hydraulic conductivity data from grain- 

size distribution data has been practiced for many years. The geotechnical data gathered during 

the Zone E RFI provides an opportunity to assess the aquifer hydraulic conductivity at many more 

locations than simply well locations (i.e., slug tests and specific capacity tesl). This method is 

an empirically derived assessment of hydraulic conductivity based on the structure and 

composition of porous media, specifically sands with minimal fines content. As stated previously 

in Section 2.3.5.2, the Qs lithologic unit most closely adheres to the empirical relations established 

by many of the methods. 

The Zone E Qs sample population consisted of two undisturbed Shelby tube samples and seven 

undisturbed samples collected by pushing split-spoon samplers. Additionally, four Shelby tubes 

collected from Qs material during the drilling activities in Zone K were included. Grain-size 

distribution curves for each set of samples were obtained by standard sieve analysis and 

hydrometer methods by a certified geotechnical lab. The distribution curves and related data 

analyses may be found in Appendix B. 

A Fortran software code, MVASKF, was used to calculate hydraulic conductivity from the grain 

size distribution data (Vukovic and Soro, 1992). The software uses 10 separate formulas from 

various authors: Hazen, Slichter , Terzaghi, Beyer , Sauerbrei , Kruger , Kozeny , Zunker , Zamarin, 

and USBR. Input data are interpreted from the grain-size distribution curve as percent of material 

passing through the sieves for each grain diameter in millimeters. Sample porosity, which was 

required as input data for some of the empirical methods, was determined for all the samples by 

laboratory analysis. These data are tabulated in Table D. 1. 
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Appendir D: Determination of Hydraulic ConductiviQfr~m Grain-Size Data 

D.2 Results and Evaluation 

The variability in the results between samples was not entirely unexpected since fines content stifl 

varied significantly in the Qs samples. However, the range in hydraulic conductivity values 

calculated for each sample was greater than expected. In order to better understand which 

methods may be more accurate and may better reflect the true sorting and fines content of the 

samples, the grain-size distribution data were used to calculate the inclusive graphic standard 

deviation (a,) and inclusive graphic skewness (Sk,) (Folk, 1980). The inclusive graphic standard 

deviation and inclusive graphic skewness are mathematical expressions of the grain sorting and 

skewness, respectively, provided the grain-size distribution is lognormally distributed. The grain- 

size diameters were converted to the logarthimic phi scale (@), a measurement unit used by 

sedimentologist. to evaluate grain-size data in units of equal value and facilitate graphical plotting 

and statistical calculations. The conversion uses the following expression: 

cp = -1ogrdJ 
log 2 

where cP is a number representing the grain-size diameter, d, in millimeters. Inclusive graphic 

standard deviation, a, was calculated using: 

where 084, 016, Q5, and a95  represent the phi sizes for the Mth, 16th, 5th, and 95th percentile 

respectively. Similarly, inclusive graphic skewness (Sk,) was calculated using: 

Sk, = 
(P84 + (PI6 -2Q50 a95 + a5 - 2Q50 + 

2(016 - (h84) 2(Q5 - Q95) 



RCRA Facility Invesrigarion Report for Zone E 
Naval Base Charleston 

Appendix D: Determination of Hydraulic Conductivity porn Grain-Site Dara 

To better understand the relationship between sorting, skewness, and hydraulic conductivity (K), 

scatter plots of a, versus K and Sk, versus K were made (Figures D-1 and D-2). The symbols 

represent the K values from the 10 different methods, named by author abbreviation. The median 

and geometric mean of all the K values at each sample location were also calculated for 

comparison. On these plots, each sample location has only one a, or Sk, value (y-axis) over the 

range of K values calculated by each method. Figures D-3 and D-4 were plotted at a smaller 

x-axis scale to resolve the clustered data seen in Figures D- 1 and D-2. 

A substantial range in sorting and skewness exists between all the samples, which were thought 

to be more homogeneous initially. In Figure D-1, samples range between 0.33@(<0.35@ very 

well sorted) and 3.10 (24Q very poorly sorted). Additionally, the large disparity in K estimates 

for each sample is signifcant. For example, 569002, a moderately sorted silty sand, had a range 

in K values from 10.2 to 115 feetlday. Sample 551005, a very poorly sorted, very silty sand 

@ ranged between 0.14 to 6.0 feetlday (Figure D-3). Since the range in K values is greater at the 

less well-sorted location, the methods apparently are sensitive to sorting. However, from a 

contaminant transport standpoint, the range in K values for the well-sorted materials is more 

worrisome since the overall magnitude of values is greater. 

Figure D-2 shows the relationship between skewness and hydraulic conductivity. All Zone E 

samples fall within the skewness range of 0.1 to 0.5, which cox-relates to strongly fine skewed 

(1 to 0.3) and fine skewed (0.3 to 0.1) samples. These skewness values indicate that the samples 

deviate from a normal grain-size distribution in the fine-grained fractions. Hydraulic conductivity 

was expected to be sensitive to skewness such that increasingly fine skewed samples would result 

in wide ranges of K values. Visually, the K values appear to have little correlation with skewness 

since there is minimal clustering of samples. However, when caiculating the difference between 

the high and low K values for each sample, the range in K values appears to increase as the grain- 

size distribution approaches a near symmetrical or normal distribution, contrary to the expected 

@ relationship. For instance, as samples become nearly symmetrical, the range in K values increases 
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Appendix D: Determination of Hydraulic ConductiviQ from Grain-Size Data - 

from 538001 (5.7 to 19.6 ft/day) to 572009A (5.4 to 38.6 ft/day) to 55 1005 (0.14 to 6.0 Wday), 

and to 070005 (3.3*1U2 to 16.5 ftlday). However, the samples progress toward better sorting 

from 55 1005 < 572009A C 070005 < 538001 such that the second-best sorted sample, 070005, has 

the greatest range in K values. 

Due to the wide disparity of K values for each sample, each method was investigated closely to 

see if it behaved as expected for a various 0,. If certain samples resulted in K values that were 

nonsensical, the samples were removed from the sample pool. For instance, 583009A had 

K values on the order of lo2 ft/day, which are low for silty sand and more closely reflect K values 

measured in silty, clayey sands and sandy clays at NAVBASE. Similarly, 572009A, a poorly 

sorted, strongly finely skewed sand was removed because its values were similar to those of a 

well-sorted sand. 

@ The general criterion for testing the methods was that K values for sands that were well to very 

well sorted should, in general, be higher that those for a poorly to very poorly sorted sand. Any 

variation in K values between two similarly sorted sands might reflect the skewness of each 

sample. Two of the methods quickly eliminated were: USBR, which showed no sensitivity to 

either skewness or sorting in any samples and Sauerbrei, which had a higher K value for a poorly 

sorted, finely skewed sand (526010) than a well-sorted, finely skewed sand (070005) and 

consistently showed the higher values for several poorly and moderately sorted sands. Methods 

were evaluated further using samples 070005, 065014, and 569002, which are all moderately 

sorted, finely skewed sands with minor deviations in their a, and Sk, values, such that their 

K values should conceivably be within an order of magnitude, This eliminated four more 

methods: Zunker, Zamarin, Kruger, and Kozeny . Of the four remaining methods, Hazen, 

Terzaghi, and Beyer closely coincide while Slichter is consistentIy low. Although the Slichter 

method appears to follow expected trends with sorting and skewness, its values were too Iow when 

compared to those of the other four methods. 
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Appendix D: Determination of Hydraulic ConductiviTy from Grain-Size Dara 

I Based on the range of K values from the remaining three methods, sand deposits could be 

categorized into three major sorting classes: poorly, moderately, and well. Based on the Zone E 

data, a range of K values for each class was determined (Table D.2). 

Table D.2 
Estimated Ranges in Hydraulic Conductivity 

Based on Sorting of Sand Deposits 

Poorly Sorted Moderately Sorted Wen Sorted 

These values can be used with relative confidence in any manner that requires estimation of 

hydraulic conductivity for a sand to silty sand unit. However, these values are only one 

representation of hydraulic conductivity and should be used in conjunction with other hydraulic 

conductivities estimates from other methods. These results reflect those produced by the slug test 

evaluations, hrther substantiating the use of grain-size distributions as an estimator of hydraulic 

conductivity. 
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Appendix E 

SWMU 70 Single Well Pumping Test 
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Appendix E: SWMU 70 Pumping Test 

E.1 INTRODUCTION 
The pumping test conducted at SWMU 70 was deemed necessary because of the greater reliability 

in hydraulic conductivity estimates resulting from the increased stress of a pumping test as 

compared to a slug test and the ability to estimate aquifer storage from the data. This appendix 

discusses in greater detail the data presented in Section 2.3.5.3. 

During the RFI, one deep monitoring well (07001D) and two shallow monitoring wells (070001 

and 070002) were installed at SWMU 70. In addition, two shallow monitoring wells associated 

with AOC 549 (549002 and 549003) are within about 60 feet from the proposed shallow pumping 

weI1, 070001. Located in the southeast corner of SWMU 70 next to Building 5, 070001 was 

installed to 12.5 ft bgs with a screened interval extending from 2.5 to 11.5 ft bgs. 

Three pumping periods were conducted at 070001: 1) to establish a viable discharge rate; 2) to 

perform a pumping test using the existing wells at SWMU 70; and 3) to perform a second pumping 

test using additional piezometers installed within 10 feet of the pumping well. All three pumping 

periods will be discussed in this appendix. 

E.2 TEST DESIGN AND IMPLEMENTATION 

E.2.1 Establishing Pumping Rate 

A pretest was conducted on February 17, 1997, using two peristaltic pumps to estimate the 

optimum discharge rate to be pumped from 070001. Discharge from the pumps was increased 

three separate times over an hour while monitoring drawdown in the well. Maximum drawdown 

stabilized at 1.30 feet in 070001 (approximately 19% of its saturated thickness) with both 

peristaltic pumps running at maximum rates, yielding at total cumulative discharge of 

approximately 0.4 gpm. An average discharge rate of 1 gpm was expected to result in drawdown 

approximately 25 % to 30% of the saturated thickness at the pumping well while not overstressing 

the groundwater system. 
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Appendix E: SWMU 70 Pumping Test 

Each of the two pumping tests was composed of three separate steps: a prepumping monitoring 

period to establish antecedent trends in water levels; a pumping period during which drawdown 

and pump discharge were monitored; and a post-pumping period or recovery period in which 

water levels were recorded in all observation wells and pumping well. Barometric pressure was 

recorded throughout each stage. A Hermit 2000TM (InSitu Inc.) data logger recorded data from 

the barometric probe and water level within each well using a pressure transducer. The time 

interval for data collection was on a log cycle for the first 100 minutes, after which readings were 

taken every 15 minutes. 

E.2.2 Initial Pumping Test Using Existing Well Locations 

The first pumping test at SWMU 70 began on March 4, 1997. Weil070001 was pumped for 

530 minutes at 1 gpm. While water levels fluctuated in all the nearby monitoring wells (070002, 

07001D, and 549002), these changes were not definitively concluded to be solely pumping 

responses and not the result of other environmental factors such as tidal cycles or barometric 

pressure changes. 

Evaluation of the March 4, 1997, pumping test data indicated that either the pumping rate and 

duration of the test had to be increased or additional observation wells had to be installed closer 

to the pumping well. Since increasing discharge was not desirable due to the likelihood of 

dewatering the pumping well and increasing IDW, three piezometers - 070PZ1, 070PZ2, and 

070PZ3 - were installed at distances of 4.9, 5.1, and 9.9 feet, respectively, from 070001, 

Piezometers 070PZ1 and 070PZ3 were installed roughly at 90" to one another, which allows for 

determination of hydraulic conductivity in two planar directions, and thus an evaluation of aquifer 

anisotropy (Figure E-1). The construction and lithologic logs for the piezometers are located at 

the end of this appendix. 



RCRA Facility Znvestigarion Repon for Zone E 
Naval Base Charleston 

Appendix E: SWMU 70 Pumping Test 

E.2.3 Second Pumping Test Using New Piezometer Locations 

The second pumping test at SWMU 70 began at 1154 on April 30, 1997, with background 

monitoring of groundwater levels at all piezometer and well locations for the prepumping period. 

The piezometers 070PZ1-PZ3, pumping well 070001, and nearby monitoring wells 070002 and 

549002 were monitored during the prepumping period. Since the results from the first pumping 

test suggested that 070002 and 549002 were not affected during the first pumping test, these 

locations were expected to provide reliable background groundwater level data. 

The pumping stage began at 0720 hours on May 1, 1997, and continued for 10 hours 35 minutes 

(10.58 hours or 635 minutes) until 1755 hours. Pumping was terminated after drawdown appeared 

to have stabilized and a 500-gallon tanker and two 55-gallon drums at the site had been filled. 

Constant discharge were measured periodically to maintain the rate at approximately 1 gpm. Total 

volume pumped from the aquifer was 604.1 gallons. The average discharge rate was calculated 

as 0.95 gpm. Table E-l lists the initial parameters of the pumping test and results. 

Table E-1 
Pumping Test Parameters 

Well r (fi) H, (ft) b (fi) ti (h) 
070001 (pumping well) 0 5.78 6.48 2.353 

070PZ 1 5.1 5.80 3.20 0.188 
070PZ2 9.9 5.77 3.23 0.133 
070PZ3 4.9 5.81 3.19 0.199 
070002 54.3 5 +68 6.54 nd 
549002 

Discharge (Q) = 0.95gpm 
Pumping time (t) = 10.58 hr 
Total voIume = 604.1gal 

- - 25 hr 

Notes: 
r = radial distance to pumping well 
HO = initial head in well prior to pumping (depth to water bgs) 
b - - saturated thickness of observation well 
s = drawdown induced by pumping (nd indicates "none detected") 
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Appendix E: M U  70 Pumping Test 

E.3 DATA ANALYSIS 
E.3.1 Establishing Prepurnping Trends 

Before analyzing the pumping test data, environmental influences must be investigated for possible 

biasing of groundwater levels, namely barometric pressure and tidal cycles. This enables the 

evaluation of the "true" drawdown data in all piezometers. Water Ievels were plotted versus time 

for each piezometer (Figure E-2). The maximum change in head for each piezometer was seen 

in the time range 0 to 280 minutes and measured 0.043 feet at PZ1, 0.013 feet at PZ2, and 

0.043 at PZ3. After 280 to 355 minutes, water levels in the piezometers gradually declined, but 

remained above the initial water level at t = 0 minutes. Monitoring wells 549002 and 070002 

showed declining water levels throughout, without the initial increase evident in the piezometers. 

The overall change in water levels for the monitoring wells was 0.068 feet at 549002, and 0.019 

at 070002, 

Tidal data for April 30, 1997, indicate that three distinct tide changes occurred during the 

pre-pumping monitoring period: high tide at 1504 hours (t= 190 min.), low tide at 21 17 hours 

(t=563 min.), and high tide at 0232 hours (t=878 min.). There is little indication of tidal cycles 

in piezometer water Ievels. A lag period in tidal response at SWMU 70 is likely since it is located 

approximately 400 feet west of the Cooper River; however, some superimposing of previous tidal 

events would also be evident. Nonetheless, the water level in well 549002, the closest of the wells 

to the river and with similar lithology as the piezometers, showed no definitive tidal signature. 

Given the short duration of the pumping test (less than 11 hours) and the average tidal cycle of six 

hours in the Cooper River, tidal amplitudes need not be considered in evaluating the pumping test 

data. 

Barometric pressure increased and decreased several times during the prepurnping monitoring 

period. It declined from 14.751 pounds per square inch (psi) at t = O  to 14.708 psi at 

t =400 minutes, increased to 14.719 psi at t=580 minutes. decreased to 14.685 psi at t=970 
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minutes, and increased to 14.704 psi at t=1165 minutes. The overall change in barometric 

pressure during the pumping period was 0.047 psi. 

Water levels in confined aquifers respond inversely to barometric pressure changes: as pressure 

increases, water levels decrease and vice versa. In unconfined aquifers barometeric pressure 

changes are usually less influential since the pressure differential is applied directly to the water 

table, which is monitored by the shallow wells. However, there are cases where entrapped air in 

pore spaces resulting from the fluctuation of the water table may be influenced by barometric 

pressure (Todd, 1980; Freeze and Cherry, 1979). To determine the effect barometric pressure 

changes have on water levels, the barometric efficiency (BE;%) may be calculated using the 

formula: 

where y is the specific weight of water (62.4 pounds per square foot [lb/fil) and h is the change 

of head over the same time period from which the barometric pressure change, p (lb/fS), is taken. 

BE is typically in the range of 2040% (Kruseman and deRidder, 1992). 

The influence barometric pressure has on the water levels in the piezometers is unclear. Looking 

strictly at the time period of 0 to 280 minutes when pressure drops quickly from 14.75 to 

14.70 psi, piezometer heads all increase, the greatest of which is measured in PZ1 and PZ3 at 

0.043 feet. The BE for these piezometers over this time period is 52%. However, a similar rapid 

decline in pressure from 14.72 psi at 600 minutes to 14.68 psi at 850 minutes correlates to 

decreasing water levels in the piezometers instead of the expected increases. In fact, after 

280 minutes, water levels appear to behave independently of atmospheric pressure. As a result, 

a BE cannot be calculated for each piezometer with any certainty. 
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@ One final attempt at determirung barometric pressure influences on groundwater levels at 

SWMU 70 was undertaken by investigating the barometric pressure during the pumping test 
I 

i (Figure E-3). Barometric pressure was more stable during the pumping period than the 

pre-pumping period, but still showed a general decrease over the time of the test. Since declining 
I 

atmospheric pressure during the pumping test period would increase water levels, some fraction 

of drawdown should effectively be negated. Thus, it should be possible to determine the 

difference between actual drawdown and observed drawdown as influenced by pressure. An 

equation, s' = s + Hp equates observed drawdown and Hp, the head (feet) influenced by the 

pressure gradient to the actual drawdown (s') &ruseman and deRidder, 1992). Using a BE of 

52% at PZ1 and PZ3 from the time period t=O to 280 minutes, Hp may be substituted for H into 

the BE expression and solved for Hp. Given Hp and s, s' may be calculated for every s value, 

thus providing a comparison of s and s'. The results showed that the contribution of pressure- 

influenced head in the Hp term had a negligible effect in counteracting the observed drawdown 

in PZI and PZ3. As a result, no significant reduction in drawdown would occur in response to 

rising atmospheric pressure during the test. 

E.3.2 Generalized Unconfined Aquifer Response to Pumping 

Response in unconfined aquifers to pumping follows three distinct behaviors, which are seen as 

different slope segments on a drawdown versus time plot (Kruseman and deRidder, 1992). At 

early times after pumping begins, the aquifer yields water quickly, creating an initial steep line 

segment as it releases water from storage due to aquifer material compaction and water expansion. 

This behavior is similar to that in confined aquifers since horizontal flow is dominant. After 

pumping has continued for an indeterminant period of time, the aquifer appears to reach 

equilibrium as drawdown remains steady with time. This flat intermediate segment is the second 

distinct slope seen on a drawdown plot. During this period, the aquifer dewaters as the water table 

declines vertically in response to pumping. Eventually, flow in the unconfined aquifer becomes 

dominantly horizontal again and a third line segment of increasing slope appears. This increased 

drawdown at late times is referred to as delayed yield. 
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Plots of drawdown versus elapsed time may be seen in Figure E-4 for each of the three 

piezometers and pumping well. Total drawdown for the three piezometers and the pumping well 

was included in Table E-1. Since drawdown was not evident at the background monitoring wells 

(549002 and 070002), these locations will not be involved in the data analysis (Figure E-5). 

The drawdown data for 070001 are steep at early time, followed by a flatter portion during 

intermediate time, and what appears to be the beginnings of a second steeper slope at late time. 

The second steep slope section is not very clear since pumping was terminated shortly after its 

inception. The piezometers all show early steep drawdown sections. PZ1 and PZ3 both appear 

to be reaching the intermediate, flatter time segment at the same time. However, PZ2 and PZ3 

both display unusual decreases in drawdown around 400 to 500 minutes. PZ3 appears to return 

to the flatter time period after this decrease while PZ2 remains slightly depressed. What caused 

the decline in drawdown in PZ2 and PZ3 is unclear. 

E.3.3 Pumping Test Analysis 

The software program Aquiferrest 2.5 1 (Waterloo Hydrogeologic Institute, 1996) was used to 

anaIyze drawdown data from the piezometers. Both the Theis (1935) and Neuman methods (1972) 

are available in the package and were deemed appropriate methods to estimate aquifer 

characteristics. These were used for comparative analysis as well. 

The Neuman method was developed specifically for unconfined aquifer systems since it treats the 

water table as a moving boundary thereby recognizing the vertical flow components induced as 

the water table declines in response to pumping. The Neuman method is a curve-fitting method 

by which the user matches the drawdown at a specific observation well to a type curve. Neuman 

has two sets of type curves: Type A curves are for matching the early time data and initial portion 

of the flat intermediate time segment, which correlate to the elastic, early time storativity of the 

unconfined aquifer; Type B curves are for matching the later intermediate time and late time when 
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drawdown increases as the result of gravity drainage and dewatering of the aquifer material, 

indicative of the specific yield of the unconfined aquifer. Only the Type A matches can be made 

on the SWMU 70 piezometers since the drawdown did not appear to reach the delayed yield or 

gravity drainage portion of the curve. The curve-fitting plots for PZ1, PZ2, and PZ3 may be seen 

in Figures E-6 through E-8. 

The drawdown data from the piezometers match well to the Neuman Type A curves. The type 

curves underpredict the early time drawdown data at each piezometer. PZ1 and PZ3 data match 

more closely overall than PZ2. The software computes both the horizontal K) and vertical 

conductivity K), the storativity (S) and specific yield (Sy) based upon the curve matching. These 

values are summarized in Table E-2 below. 

Table E 2  
Aquifer Characteristics Resulting from 

Neuman (1972) Analysis 

Piezometer I3 K, (ftld) K (&Id) S S y 

070PZ 1 0.05 21 1.7 0.152 1,520 

Note: 
p is the value of the Neuman type curve selected for matching. 

The results indicate reasonable values of & for PZ1 and PZ3 which are both within 5 feet of the 

pumping well. The K, value at PZ2 is about four times greater than that of either PZ1 or PZ3. 

Given the low discharge and relatively short duration of the test, it is likely that small, local-scale 

heterogeneities might be significant, and could possibly account for this disparity in I$,. Shelby 

tube data from similar deposits in Zone E indicated vertical permeabilities in the range of 4 Wday . 
When used in conjunction with slug test K,, values, the K,,n<, ratio was approximately 0.1. PZ1 

e and PZ3 seem to support this finding. 
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The Neuman analysis results for aquifer storage and specific yield are unusual. These values are 

far beyond the range of those reported for unconfined aquifers in sandy materials. The S values 

would more closely reflect the Sy values one might expect for unconfined sand aquifers. The 

Sy values calculated are too high to be meaningful. 

The Theis method is the frrst unsteady-state flow method that incorporated time and storativity. 

The assumptions of the Theis method are: 

The aquifer is confined and of infinite areal extent. 

The aquifer is homogeneous, isotropic, and of uniform thickness over the area of 

influence. 

The piezometric surface is horizontal over the area of influence. 

The aquifer is pumped at a constant discharge rate. 

The well penetrates the entire thiclcness of the aquifer and receives water from horizontal 

flow. 

Although the pumping test was conducted on an unconfined aquifer, it may be justified that the 

drawdown data from the piezometers suggest that only the elastic storage of the aquifer was 

evaluated since the early steep data are most prominent. Given the small radius of influence being 

tested (less than 10 feet) and that drawdown in all piezometers was < 0.2 feet, the second and 

third assumptions above are reasonable. The pumping we11 and piezometers did not fully penetrate 

the aquifer; however, the discharge rate was low enough to assume that the saturated thickness can 

be substituted for the aquifer thickness. Since delayed yield in the piezometers was never evident, 
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gravity drainage had yet to initiate, eliminating much of the vertical flow component potential. 

Since vertical flow components were likely induced at the pumping well, its drawdown will not 

be analyzed. 

Table E-3 depicts the K, and aquifer storage (S) results from the Theis analysis using the 

AquiferTest 2.5 1 software. Software output is presented in figures E-9 through E- I 1. 

Table E-3 
Theis Method Results 

Piezometer 

070PZ 1 0.176 39.2 0.146 

Note: 
aquifer thickness = saturated thickness = 6.48 feet 

E.3.4 Recovery Tests 

Water levels in the piezometers and pumping well were monitored until 1421 hours on 

May 1, 1997, for a total of 121 5.8 minutes (20.26 hours). Monitoring of this recovery period 

provides an independent check on aquifer hydraulic conductivity since the aquifer essentially 

rebounds  om the pumping effects. Once the pump is turned off, rising water levels in the 

pumping well and piezometers are referred to as the residual drawdown (s') and may be plotted 

versus the ratio of tit' where t' is the time since shutting off the pump. It is generally agreed that 

recovery test data are often more reliable than pumping test data since recovery occurs at a 

constant rate, whereas attaining a constant pumping rate is more difficult (Krusernan and deRidder, 

1992). Recovery in PZ1, PZ2, PZ3, and 070001 was complete in 765, 465, 675, and 

225 minutes, respectively (Figure E- 12). 
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The Theis-Jacob recovery test method was used for recovery test data analysis. It assumes that 

the effects of pumping are fuIly reversible once pumping is terminated. This method is included 

in the AquiferTest software. The s' vs. t/tY plots for each piezometer are shown in Figures E-13 

through E-15. Table E 4  shows the results of the recovery test data and averages these values with 

those from the pumping test analysis. 

Table E 4  
Summary of Pumping Test and Recovery Test Results 

Pumping Kh Recovery Kh Geomean 
Piezometer (ftlday) (ftlday) % Diff (fttday) Storage 

070PZ1 39.2 43,6 10.1 41.3 0. I46 

070PZ3 51.7 46.1 -10.8 48.8 0.105 

Mean 55.3 0.105 

It is clear that recovery test and pumping test results compare favorably. The recovery data also 

confirm the disparity in K,, between PZ1 and PZ3 with PZ2, further reinforcing the 1ikeIihoud that 

local-scale hetereogeneities were influenced by the test. 

The K,, values of PZ1 and PZ3 are within close agreement and probably within the error of the test 

and analysis, indicating isotropic conditions within 5 feet of the pumping well. However, the K,, 

of PZ2 was 2.03 and 1.72 times those of PZ1 and PZ3, respectively, suggesting some degree of 

anistropy within 10 feet of the pumping well. All the values of aquifer storage fall well within the 

range typically reported for unconfined aquifers of 0.01 to 0.3 (Freeze and Cherry, 1979; 

Driscoll, 1995; Todd, 1980) and within close agreement to yield values published for sand of 0.1 

to 0.3. 
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Hydraulic wnducbvtty [Wday] = 43.6 
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Project: Zone E-NAVBASE CHARLESTON 1 

Evaluated by: TKK I Date: 19.05.1897 

EnSafe 
935 Houston Northcutt Blvd. 

Mt Pleasant. SC 29464 

Ph. 80YW4-0029 
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Pumping test analysis 
Recovery method after 
THEE &JACOB 
Confined aquifer 

Pumping Test No. 2 

070PZ1 

Discharge 0.94 U.S.gal/rnin 
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Test conducted on: 01.05.1997 
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Pumping test duration: 635.00 min 
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Transmissivrty [ftxlmin]: 1.97 x 10-I 

Hydraulic wnductivrty [Wmin]: 3.03 x 10'~ 

Aquifer thickness [it]: 6.50 



1 EnSafe 1 Purnp~ng test analysis I FIGURE E-13. Page 2 1 

I Houston Northcutt Bhrd. 
Mt Pleasant. SC 29464 

Ph. 8038844029 

~e&veG method after 
THElS 8 JACOB 
Confined aquifer 

I Project: Zone E-NAVBASE CHARLESTON I 
-- 

[ E V ~ I W ~ ~ ~  by: TKK I Date, 19.05.1997 1 
1 Pumping Test No. 2 

- 

I Test conducted on: 01.05.1 997 

I 070PZ1 I PZ1 RECOVERY 

I Discharge 0.94 U.S.gaUrnin 1 Dish- from me pumping welt 5.1 0 ft I! 
1 Static water level: 0.W R Mow datum Pumping test duration: 635.00 min II 

Time from 

end of pumping 

[min] 

Water Level 

ifil 

Residual 

drawdown 

[fil I 



Discharge 0.94 U.S.gaVrnin 

Pumping test duration: 635.00 min 

EnSafe 
935 Houston Northcutt Bbd. 
Mt Pleasant. SC 29464 

~ h .  ~ 0 3 ~ 8 4 ~ ) 2 9  

0.14 
o PZ2 RECOVERY 

Tranmissivlty [Wlmin]: 3.53 x I 0.' 

Hydraulic conductivity [ftfmin]: 5.44 x 1 0-2 

Aquifer thickness [ft]: 6.50 

Pumping test analysis 
Recovery method after 
THEIS &JACOB 
Confined aquifer 

Hydraulic wnducbvrty [Wday] = 78.3 

FIGURE E-14, Page 1 

Project Zone E-NAVBASE CHARLESTON 

Evaluated by: TKK Date: 19.05.1997 

Pumping Test No. 2 

070PZ2 

Test conducted on: 01.05.1997 

i 



I EnSafe Pumping test analysis 1 FIGURE E-14, Page 2 
935 Houston Northcutt Blvd. ~e&veG method after 
Mt Pleasant. SC 29464 THEIS 8 JACOB 

~ h .  8 0 3 1 m s  Confined aquifer 

Project: Zone E-NAVBASE CHARLESTON 

T Evaluated by: TKK I Date: 19.05.1 997 

1 Test conducted on: 01.05.1 997 - 

070PZ2 PZ2 RECOVERY 

I ~ 
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Discharge 0.94 U.S.gaUmin Distance from the pumping well 9.90 ft 
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EnSafe Pumping test analysis FIGURE E-15, Page 1 

935 Houston Northcutt Bhd. Recovery method after 
THEIS 8 JACOB 

Project: f one E-NAVBASE CHARLESTON 
Mt Pleasant. SC 29464 

~ h .  8031884-0029 Confined aquifer Evaluated by: TKK Date: 19.05.1997 

Pumping Test No. 2 Test conducted on: 01.05.1997 

070PZ3 

Discharge 0.94 U.S.gaVmin 

Pumping test duntion: 635.00 min 
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o PZ3 RECOVERY 

Transmissmy [Wlmin]: 2.08 x 10" 

Hydraulic mnduchty [fUmin]: 3.20 x 1 r 2  

Aquifer thickness [it]: 6.50 

Hydraulic conducbwty [ftlday] = 46.1 
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Project Zone E-NAVBASE CHARLESTON 
I 

EnSafe 
935 Houston Nortbcutt Blvd 
Mt Pleasant SC 29464 

Ph. NU!-29 

Pump~ng test analysrs 
Recovery method after 
THEtS 8 JACOB 

- -- 

Stabc water level: 0.00 ft below datum Pumping test duration: 635.00 rnin 

Confined aquifer Evaluated by: TKK Date: 19.05.1997 
I 

Pumping Test No. 2 

Residual 

drawdown 

[RJ 

Time from 

end of pumping 

[mlnl 

Test conducted on: 01.05.1 997 

Water level 

PI 

070PZ3 PZ3 RECOVERY 

Discharge 0.94 U.S.gaVmin 1 Distance from the pumping well 4.90 ft 1 
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EnSafe/A/len 6 Hoshall 

Project: Z M  E - hbvd Base Um-kston 
Location: Ua-ks tcn  SC 
Started at 1430 mU4-8-97 
Campleted at BCO m 04-18-97 

Drkg Method 325' C X l  Stabdess Steel Hmd Awr 
OrlEng Compmy: M k r  C);lhg SC Cerf #P36 
Geologist: P. Bay& 

Monitoring Well NBCE070PZ1 

Cootmatex 2316603 E, 376677 N 
Surface Elevation 510 fef msl 
TOC Elevation: 899 feet msl 
Depth to & W a t e r :  879 feet TLX: Measuect. 4/30/97 
Gramdwater Elevation: 320 feet msl 
Total Wd Depth: 510 f e t  bgs 
WeW Screen: 69 to 8.9 feet bgs 

GEOLOGIC DESCRIPTION 
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I . . . . . .  . .  . 
. .: . . . . .  . :.. . . . .  . .  . . . . . . .  . .  , . 
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WELL DIAGRAM 
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@4 to 7 ft.: grades to very light orange-brown; 
fine to medium: soft. moist. 

@ 7  to 9 ft.; grades to Orange; fine to 
medium/coarse, trace to  some silt; soft, wet. 

Sample descriptions ate from hand aUQer 
cuttings. 

Temporary water-level observation well for 
pumping test in well NBCEO7000t. 

Surface conditons: concrete /- 
Sand: dark-brown grading rapidly to  
orange-brown; very fine to fine; soft, damp with 
moisture increasing slightly with depth. 
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EnSafe/Allen 6 Hoshall 

Proect: Z M  E - Mvd Base CXarkston 
Location: Uwksta3  SC 
Started at 1430 on 04-18-97 
Completed at k333 a? 04-18-97 

Ding Method: 35'W StavJess SteelW A w r  
~ i n g  Company: MY Lmg SC Cert#1236 
Getlogst: P. Eayky 

Monitoring Well NBCE070PZ2 

Cowchatex 2316598 E, 376676 N 
Surf ace Elevation: 80 feet mJ 
TOC Elevat~m 9.92 feet msl 
Depth to GrMndwater: 669 feet TLX: Measured: 4 / W 7  
Gramdwatw Elevabon: 323 feet msl 
Totd W e i  Depth: 9.0 feet bgs 
Wel Screen: 6.9 to 8.9 f e t  bgs 

7 

57 
'7 c - 
5 
IA 

GEOLOGIC DESCRIPTION 

Surface cond~tons. concrete 

Sand: dark-brown grad~ng rap~dly to  
orange-brown, very fine to f~ne, soft, damp w~th 
moisture increasing slightly w~th  depth. 

WELL DIAGRAM 

n 
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44 to  7 ft.: grades to very light orange-brown: 
frne to med~um; soft, moist. 

@ 6 ft.. wet 

@7 to £I ft.. grades to  orange, fine to 
med~um/coarse, trace to some silt, soft, wet. 

Sample descr~pt~ons are from hand auger 
cutt~ngs. 

Temporary water-level observat~on well for 
pumplng test in well NBCE070001. 
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EnSa fe/A//en 6 Hos ha// 

Prowt: Z W  E - MvdBase CXarkston 
Locatton: C h ~ k s t a 7 ,  SC 
Started at 1430 on 04-18-97 
Completed at rn a7 04-18-97 

[kffng Method: 325' W St-ss Ste.?/Had A@?r 
Or- Company. hWg SC C~rt#1?36 
Geologst: P. Bayky 

Monitoring Well NBCE070PZ3 

Coordnates: 2316606 E, 376682 N 
Surface Elevahm 80 feet msl 
TOC Elevatlm 9.95 feet msl 
Depth to Gromdwater: 876 feet TCC Measwed: 4/30/97 
Gramhater Elevation: 3.19 feet msl 
Total Wel l  Depth: 510 feet bgs 
Wel Screen: 69 to 8.9 fed bgs - 

GEOLOGIC ESCRIPTION 

-65 

F e - 
WELL DIAGRAM 

G - 
W 

Surface cond~tons: concrete 

Sand: dark-brown grading rapidly to 
orange-brown, very fine to fne, soft, damp with 
mo~sture lncreaslng sl~ghtly with depth. 

@ 4  to 7 ft.: grades to very l~ght orange-brown; 
ftne t o  medum; soft, motst. 

@ 6 ft.. wet 

@ 7  to 0 ft.. grades to orange, fine to 

5- 

-7, 

SP 

10- 

15- 

20 - 

medlum/coarse, trace to some slit, soft, wet. 

Sample descript~ons are from hand auger 
cuttings. 

Temporary water-level observation well for 
pumplng test In well NBCE070001. 
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Appendix F 

Specific Capacity Test and Recovery Test Results 



***C*******l*****t**********************+*********l************** 

DETERMINATION OF AQUIFER PROPERTIES BASED ON ANALYSIS OF 
SPECIFIC CAPACITY TRSTS 

*******+******************* t****** t t*************************  

Copied from: Bradbury, K. R. and Rothachild, E. R., 1985. A computerized 
technique for estimating the hydraulic conductivity of aquifer8 from Specific 
capacity data, Ground Water, 23(21, pp. 240-246. 

WELL NUMBER NBCE065007 

WELL DIAMETER (IN) - 4.68 
STATIC WATER L m L  (FT) - 2 .95 
DEPTH M WATER DURING TEST (FT) 
THE LENGTH OF TIE TEST (HR) - 
PUMPING RATE (GPM) - .58 
THICKN&SS OF AQUIFER (FT) = 
OPEN INTERVAL (FT) = 10.8 
STORAGE COEPPICIENT - .lo5 
WELL- LOSS COEPFICIBNT 9 2 

SPECIFIC CAPACITY (GPM/Pf) - .1602211 

TRANSMISSIVITY: (PT*FT/SEC) - 1.455281E- 04 
(FT*FP/DAY) - 12.57363 
(GAL/DAY/PT) - 94.05701 

USING A-S.;.~RAOE &EPFICI& 1- .I05 
NUMBER OF ITERATIONS - 4 

HYDRAULIC CONDUCTIVITY: (FT/SEC) = 1.347482E-05 
(FI'/DAY) 9 1.164225 
(GAL/DAY/FT*FI') = 7.734548 

WELL NUMBER NBCE065007 

WELL DIAM&TER (IN) = 4 . 6 8  --- - - - - - - . . -... 

STATIC WATER L ~ L  (FT) - 2.95 
DEPTH TO WTER DURING TEST (PT) - 
THE LENGTH OF THB TEST (HRI 9 

PUMPING RATE (GPM) - .58 
THICKNESS OF AQUIFER (PT) - 
OPEN INTERVAL (F'l') - 10.8 
STORAGE COEFFICIENT - . 2  
WELL-MSS COEFFICIENT 9 2 

SPECIFIC CAPACITY (GPM/FT) = -1602211 

TRANSMISSIVITY: (FT*PT/SEC) = 1.224194E-04 
(PT*PT/DAY) - 10.57704 
(GAL/DAY/pP) - 79.12151 

USING A STORAGE COEFFICIENT - .2  
NUMBER OF ITERATIONS - 4 

HYDRAULIC CONDUCTIVITY: (FT/SEC) - 1.133513E-05 
(FT/DAY) - .9793551 
(GAL/DAY/FT*FT) - 6.506364 

THE NUMBER OF WELLS IN THIS RECORD IS 2 



+t**t+**+tt+*+++****4*c+***********t***++++++**++***********+**** 

DETERMINATION OF AQUIFER PROPERTIES BASED ON ANALYSIS OF 
SPECIFIC CAPACITY TESTS 

+*t*.t**t**~t*****+*********~*+******I*+************t************ 

Copied from: Bradbury. K. R. and Rothachild, E. R., 1985. A computerized 
technique for estimating the hydraulic conductivity of aquifers from specific 
capacity data, Ground Water, 23(21, pp. 240-246. 

WELL NUMBER NBCE570004 

WELL DIAMETER (IN) 4.68 
STATIC WATER LBVEL (PT) - 9.66 
DEPTH TO WATER DURING TEST (FT) - 
THE LENGTH OF THE 'ITST (HR) = 
P W I N G  RATE (GPM) = -34 
THICKNESS OF AQUIFER (FT) - 
OPEN INTERVAL (FT) - 7.6 
STORAGE COEFFICIENT - .lo5 
WELL-LOSS COEFFICIENT - 2 

SPECIPIC CAPACITY (GPM/FT) - .5862081 

TRANSMISSIVITY: (FI'*FT/SEC) - 5.415908E-04 
(FT*FT/DAY) - 46.79344 
(GAL/DAY/FT) = 350.0383 

USING A STORAGE COEFFICIENT - .I05 
NUMBER OF ITERATIONS - 5 

HYDRAULIC CONDUCTIVITY: (FT/SEC) - 7.1261346-05 
(FT/DAY) - 6.157031 
(GAL/DAY/PT+FT) - 40.90435 

WELL NUMBER NBCE570004 

WELL DIAMETER (IN) - 
STATIC WATER LFV&L (Fl') - 
DEPTH TO WATER DURING TEST 
THE LEffiTH: OF THE TEST (HR) 
PUMPING PATE (GPM) - 
THICKNESS OF AQUIFER (FT) - 
OPEN INTERVAL (PP) - 
STORAGE COEFFICIENT - 
WELL-LOSS COEFFICIENT - 
SPECIFIC CAPACITY (GFM/FT) - .5862081 

TRANSMISSIVITY: (FT*FT/SEC) = 4-5710636-04 
(FT*ET/DAY) - 39.49398 
(GAL/DAY/ET) - 295.4347 

USING A S T O W E  COEPFfCIBNT - .2 
NUMBER OF ITERATIONS = 5 

HYDRAULIC CONDUCTIVITY: (FT/SBC) - 6.0145573-05 
(FT/DAY) - 5.196577 
(GAL/DAY/FT*FT) - 34.52355 

THE NUMBER OF WELLS IN THIS RECORD IS 2 



DETERMINATION OF AQUIFER PROPERTIES BASED ON ANALYSIS OF 
SPECIPIC CAPACITY TESTS 

Copied from: Bradbury, K. R. and Rothschild, E. R., 1985. A computerized 
technique for estimating the hydraulic conductivity of aquifers from specific 
capacity data, Ground Water, 23(2), pp. 240-246. 

WELL NUMBER NBCEGDEO26 

WELL DIAKETER (IN) - 4.68 
STATIC Wl"l'R LEVEL (FT) - 5.54 
DEPTH TO WATER DURING TEST (FT) - 
THE LBNGTH OF THE TEST ( W R )  - 
PUMPING RATE (GPM) - .41 
THICKNESS OF AQUIFER (FTI - 
OPKN INTERVAL (FT) - 5 
SMRAOE COEFFICIENT - .lo5 
WELL-LOSS COBFFICIENT - 2 

SPECIFIC CAPACITY {GPM/PT) - .I880736 

TRANSMISSIVITY: (FP*FT/SEC) - 1.694294E-04 
(PT*m/DAY) - 14.6387 
IGAL/DAY/FT) - 109.5048 

USING A STORAGE COEFFICIENT - .I05 
NOMBER OF ITERATIONS - 4 

WELL NUMBER NBCEGD8026 

WELL DIAMETER (IN) - 4.68 
STATIC WATER LEVEL (FT) = 5.54 
D E ~  TO :WATER DURING TEST (mi - 
THE LENGTH OF THE TEST (MO - 
PUMPING RATE (GPM) - .41 
THICKNESS OF AQUIFER (FT) - 
OPEN INTERVAL (FT) = 5 
STORACE COEFFICI&NT - . 2  
WELL-LOSS COEFFICIENT - 2 

SPECIFIC CAPACITY (GPM/FT) - .I880736 

TRANSMISSIVITY: (FT*FT/SEC) - 1.419689E-04 
(PT*E'T/DAY) - 12.26612 
(GAL/DAY/mI - 91.75667 

USING A STORAGE COEFFICIENT - .2 
NUMBER OF ITERATIONS - 5 

HYDRAULIC CONDUCTIVITY: (FT/SEC) - 2.8393793-05 
(W/DAY) - 2.453223 
(GAL/DAY/PT*FTl = 16.29803 

THB NUMBER OF WELLS IN THIS RECORD IS 2 



DETERMINATION OF AQUIFER PROPERTIES BASED ON ANALYSIS OF 
SPECIFIC CAPACITY TESTS 

* * * * * * * * * * * * * * * * * C + + * * * * * + * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

Copied from: Bradbury, K .  R. and Rothschild, E. R., 1985. A computerized 
technique for  estimating the hydraulic conductivity of aquifers from specific 
capacity data. Ground Water, 23(2), pp. 240-246. 

WELL NUMFSER NBCEGDE26D 

WELL DIAMETER (IN) - 2 
STATIC WATER LEVEL (PT) = 5.55 
DEPTH TO WATER DURING TEST (PT) - 
THE LENGTH OF THE TEST (HR) - 
PUMPING RATE (GPM) = .48 
THICKNESS OF AQUIFER (FT) - 
OPEN INTERVAL (W) - 10.4 
STORAGE COEFFICIENT - -105 
WELL-LOSS COEFFICIENT - 2 

SPECIFIC CAPACITY (GPM/W) = 4.00008 

TRANSMISSIVITY: (FT*FT/SEC) - 6.6818893-03 
(PT*PT/DAY) .c 577.3152 
(GAL/DAY/FT) - 4318.607 

USING A STORAGE COEFFICIENT - .lo5 
NUMBER OF ITERATIONS - 5 

HYDRAULIC CONDUCTIVITY: (FT/SEC) - 6.4248943-04 
(FT/DAY) - 55.51108 
(GAL/DhY/FT*FT) - 368.7889 

WELL NUMBER NBCEGDE26D 

WRLL DIAMETER (IN) - 2 
STATIC WATER LEVEL (FT) - 5.55 
DEPTH TO WATER DURING TEST (FT) - 
THE LENGTH OF THE TEST (HR) = 
PUMPING RATE (GPM) = .48 
THICKNESS OF AQUIFER (FT) - 
OPEN INTERVAL (FT) 10.4 
SMRAGE COEFFICIENT - .01 
WLL-LOSS COEFFICIENT - 2 

SPECIFIC CAPACITY (GPM/FT) - 4.00008 

TRANSMISSIVITY: (FTtFT/SECI = 8.521324E-03 
(PT*FT/DAY) = 736.2424 
(GAL/DAY/PT) = 5507.461 

USING A SMRAGE COEFFICIENT = .Dl 
NUMBER OF ITERATIONS = 4 

HYDRAULIC CONDUCTIVITY: (FT/SEC) - 8.193581E-04 
(FT/DAY) = 70.79255 
(GAL/DAY/FT*FT) - 470.3116 

THE NUMBER OF WELLS IN THIS RECORD IS 2 



m - . . - . - - m - - - . . . . * . . . . *  

DETERMINATION OF AQUIFER PROPERTIES BASED ON ANALYSIS OF 
SPECIFIC CAPACITY TESTS 

................................................................. 

Copied from: Bradbury, K. R. and Rothachild, E. R., 1985. A computerized 
techniaue for emtimatins the hydraulic conductivity of aquifers from specific 

0 
cibcity data, Ground water, z j  ( 2 )  , pp. 240-246. 

WELL NUMBER NBCEGDEO27 

WELL DIAMETER (IN) - 4.68 
STATICWATERLEVEL (FT) - 7.58 
DEPTH TO WATBR DURING TEST (FT) - 
THE LENGTH OF THE TEST (HR) - 
PUMPING RATE (GPMI - .44 
THICKNESS OF AQUIFER (FT) - 
OPEN INTERVAL (FP) - 8.399999 
STORME COEFFICIENT - .lo5 
WELL-LOSS COEFFICIENT - 2 

SPECIFIC CAPACITY (GPM/FTI - .6111125 

TRANSMISSIVITY: (PT*FT/SEC) 1 6.4732633-04 
(FT*PT/DAYl - 55.92899 
(GAL/DAY/FT) - 418.3768 

USING A STORAGE COEFFICIENT - .I05 
NUMBER OF ITERATIONS - 5 

HYDRAULIC CONDUCTIVITY: (FT/SEC) 7.706265E-05 
(ET/DAY) - 6.658213 
(GAL/DAY/F'T*FTI - 44.23397 

WELL DIAMETER (IN) 4.68 
STATIC WATER LEVEL (FT) - 7.58 
DEPTH TO WATER DURING TEST (FT) - 
THE LENGTH OF THE TEST (HR) - 
P W I N G  FATE (GPM) .44 

THICmSS OF AQUIFER (FT) - 
OPEN INTERVAL (FT) - 8.399999 
STORAGE COEFFICIENT = .2 
WELL-LOSS COEFFICIENT I 2 

SPECIFIC CAPACITY (GPM/FT) - .6111125 

TRANSMISSIVITY: (FT*PT/SEC) - 5.623267E-04 
(FT*FT/DAY) - 48.58502 
(GAL/DAY/FT) - 363.4403 

USING A STORAOB COEFFICIENT - .2 
NUMBER OF ITERATIONS - 5 

HYDRAULIC CON!JUCI'IVITY: (PT/SECI - 6.6943653-0s 
(FT/WAY) = 5.783932 
(GAL/DAY/Fl'+FT) - 38.42566 

THE NUMBER OF WELLS IN THIS RECORD IS 2 



DETERMINATION OF AQUIFER PROPERTIES BASED ON ANALYSIS OF 
SPECIFIC CAPACITY TESTS 

**t****t*****t************tt*t****t**t*****t*t******************* 

Copied from: Bradbury, K. R. and Rothschild, E. R., 1985. A computerized 
technique for estimating the hydraulic conductivity of aquifers from specific 
capacity data, Ground Water. 23(2), pp. 240-246. 

WELL NUMBER NBCEGDE27D 

WELL DIAMETER (IN) - 2 
STATIC WATBR LEVEL (FT) - 7.44 
DEPTH TO WATER DURING TEST IFT) = 
THE LENGTH OF THE TEST IHR) - 
PUMPING RATE (GPM) I . 4  
THICKNESS OF AQUIFER (PT) - 
OPEN INTERVAL (FT) - 12.2 
STORAGE COEFFICIENT - .I05 
WELL-LOSS COEFFICIENT - 2 

SPECIFIC CAPACITY (GPM/FT) - 1.904776 

TRANSMISSIVITY: I??l'*FT/SEC) - 2.9000453-03 
(PTLm/DAY) - 250.5639 
(GAL/DAY/PT) - 1874.343 

USING A STORAGE COEFFICIENT - .lo5 
NVMBER OF ITERATIONS - 5 

HYDRAULIC CONDUCTIVITY: IFT/SEC) - 2.377086E-04 
[PT/DAY) - 20.53802 
(OAL/DAY/FT*FT) - 136.4447 

WELL NUMBER NBCEGDEZ7D 

WELL DIAMgPER (IN) 2 
STATIC WATER L m L  (m) 1 7.44 
DEPTH TO WATER DURING TEST (ET) - 
THE LENGTH OF THE TEST (HR) - 
PUMPING RATE (GPM) - .4 
THICKNESS OF AQUIFER (PTI = 
OPEN INTERVAL IFT) - 12.2 
STORAGE COEFFICIENT - .O1 
WELL-LOSS COEFFICIBNT - 2 

SPECIFIC CAPACITY (GPM/m) - 1.904776 

TRANSMISSNITY: (FT*FT/SEC) - 3.783665E-03 
fFT*PT/DAY) I 326.9086 
(GAL/DAY/FT) - 2445.44 

USING A STORAGE COEFFICIENT = .O1 
NUMBER OF ITBRATIONS 4 

HYDRAULIC CONDUCTIVITY: IFT/SEC) - 3.101365E-04 
(FT/DAY) 26.79579 
(GAL/DAY/PP+FT) - 178.0183 

THE NUMBER OF WELLS IN THIS RECORD IS 2 



******+*+*+.****++l*****t*+~+*+****+t**t**+*******tt*tt***.****** 

DETERMINATION OF AQUIFER PROPERTIES BASED ON ANALYSIS OF 
SPECIPIC CAPACITY TESTS 

*++**++*tt**t*tt+*t*****ftftttttttt*****t*****t+t**********+++************ 

Copied from: Bradbury, K. R. and Rothschild, E. R., 1985. A computerized 
technique Pot eatirnating the hydraulic conductivity o f  aquifers from specific 
capacity data, Ground Water, 23(2), pp. 240-246. 

WELL NUMBER NBCEGDEO28 

WELL DIAMETER (IN) - 4.68 
STATICWATERLEVEL (FT) - 7.46 
DEPTH TO WATER DURING TEST (FT) - 
TIE LENGTH OF THB TEST (HRI - 
PUMPING RATE (GPM) - .4 
WIClWgSS OF AQUIFER (FT) - 
OPEN INTERVAL (FT) - 6.5 
STORAGE COEFFICIKNT - -105 
WELL-LOSS COEFFICIENT - 2 

SPECIFIC CAPACITY (GPM/PT) - 1.142863 

T'RANSMISSNITY: (FT'ET/SEC) 1.2203523-03 
(FT*FT/DAY) - 105.4384 
(GAL/DAY/FT) 788.7321 

USING A STORAGE COEFFICIENT - .I05 
NUMBER OF ITERATIONS - 5 

HYDRAULIC CONDUCTIVITY: (FT/SEC) - 1.8774658-04 
(FT/DAYI - 16.2213 
(GAL/DAY/FT*FI') - 107.7665 

WELL NUMBER NBCEGDEO28 

WELL DIAMETER (IN) - 4.68 
STATIC WATER LEVEL (ET) = 7.46 
DEPTH TO WATER DURING TEST (PT) - 
THE LENGTH OF THE TEST (HE) - 
PUMPING RATE (GPM) - .4 
mIcKmss OF AQUIFER IFTI - 
OPEN INTERVAL (m) a 6.5 
STORAGE COEFFICIENT - .2 
WELL-LOSS COEFFICIENT - 2 

SPECIFIC CRPACITY (GPM/FT) a 1.142863 

TRANSMISSIVITY: (FT*PT"/SEC) - 1.0616841-03 

(FT*FT/DAY) - 91.72949 
(GRG/DAY/FT) = 686.1824 

USING A STORAGE COEFFICIENT - .2 
NUMBER OF ITERATIONS - 5 

HYDRAULIC CONDUCTIVITY: (PT/SBCI - 1.63336E-04 
(FT/DAY) - 14.11223 
(GAL/DAY/FT*FTl - 93.75485 

THE NUMBER OF WELLS IN THIS RECORD IS 2 



*******t*******************t************************************* 

DETERMINATION OF AQUIFER PROPERTIES BASW ON ANALYSIS OF 
SPECIFIC CAPACITY TESTS 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Copied frcnn: Bradbury, K. R. and Rothachild, E. R., 1985. A computerized 
technique for estimating the hydraulic conductivity of aquifers f r m  specific 
capacity data, Ground Water, 23(2), pp. 240-246. 

WELL NUMBER NBCEGDE029 

WELL DIAMETER (IN) - 4.68 
STATIC WATER LEVEL (PT) - 4.68 
DEPTH TO WAWATKR DURING TEST (FTI - 
TKE LENGTH OF THE TEST (HR) - 
PUMPING RATE (GPM) - -515 
THIClDTBSS OF AQUIFER (FT) - 
OPBN INTERVAL (E'T) - 8.439999 
STORAGE COEFFICIENT - .lo5 
WELL-LOSS COEFFICIENT - 2 

SPECIFIC CAPACITY (GPM/FT) - .4364415 

WSMISSIVITY: (Fl'*FT/SEC) - 3.7476513-04 
(FT*Fl'/DAY) - 32.3797 
(GAL/DAY/FT) - 242.2164 

USING A STORAGE COEPPICIRNT - -105 
NUMBER OF ITERATIONS - 5 

HYDRAULIC CONDUCTIVITY: (FT/SEC) - 4.4403453-05 
(FT/DAY) - 3.836458 
(GAL/DAY/FT*FT) - 25.48758 

WELL NUMBER NBCEGDE029 

WELL DIAMETER L IN) - 4.68 . --- - -. - -. -. . . 

STATIC WATER LJ&L (FT) - 4.68 
DEPTH TO WATER DURING TEST (FT) - 
THE LENGTH OF THE TEST (HR) - 
PUMPING RATE (GPM) - .515 
THICKNESS OF AQUIFER (FT) - 
OPEN INTERVAL (FT) - 8.439999 
STORAGE COEFFICIENT - .2 
WELL- LOSS COEFFICIENT - 2 

SPECIFIC CAPACITY (GPM/FT) - -4364415 

TRANSMISSIVITY: (FT*FP/SEC) - 3.10459E-04 
(FT*FT/DAY) = 26.82366 
(GAL/DAY/FT) = 200.6543 

USING A STORAGE COBFFICIENT - .2  
NUMBER OF ITRRATIONS - 5 

HYDRAULIC CONDUCTIVITY: (FT/SECI - 3.6784246-0s 
(FT/DAY) - 3.178158 
(GAL/DAY/FT*FT) = 21.11416 

THE NLlMBBR OF WELLS IN THIS RECORD IS 2 



......................................................... 

DETERMINJU'ION OF AQUIFER PROPERTIES BASED ON ANALYSIS OF 
SPECIFIC CILPACITY TZSTS 

*+****++******************+*******+****+****+*********+********** 

Copied from: Bradbury, K. R. and Rothschild, E. R., 1985. A computerized 
technique for eatimating the hydraulic conductivity of aquifers from specific 
capacity data, Ground Water, 23 (2) , pp. 240 -246. 

WELL NUMBER NBCEGDE29D 

WELL DIAMETER (IN) = 2 
STATIC WATER LEVBL (FT) - 4.52  
DEPTH TO WATER DURING TEST (FT) - 
THB LENGTH OP THE TEST (HR) - 
PUMPING RATE (GPM) - .38 
THICKNESS OF AQUIFER (FTI - 
OPRN INTERVAL {ET) - 6.5 
STOILAGE COEFFICIENT - .lo5 
WELL-LOSS COEFFICIENT - 2 

SPECIFIC CAPACITY (GPM/FT) - 6.643359E-02 

TRANSMISSIVITY: (FT*FT/SEC) - 6.300563E-05 
(W*PT/DAY) - 5.443687 
(GAL/DAY/PTl - 40.7215 

USING A S T O W E  COEFFICIENT - .I05 
NUMBER OF ITERATIONS 4 

HYDRAULIC CONDUCTIVITY: (FT/SECl - 9.6931743-06 
(FT/DAY) - .8374903 
(W/DAY/FT*FT) 5.563882 

WELL VUMBBR NBCEGDE29D 

WELL DIAMETER (IN) - 2 
STATIC WATER LEVEL (FT) = 4.52 
DEPTH TO WATER DURING TEST (FT) - 
THE LENGTH OF THE TEST (HR) = 
PUMPING RATE (GPM) - . 3 e  
THICKNESS OF AQUIFER (FTI - 
OPEN INTERVAL (FT) - 6.5 
STORAGE COEFFICIENT - .O1 
WELL-LOSS COEFFICIENT - 2 

SPECIFIC CAPACITY (GPM/FT) - 6.643359E-02 

(FT*FT/DAY) - 8.264172 
(GAL/DAY/FT) = 61.82014 

USING A STORAGE COEFFICIENT - .01 
NUMBER OF ITERATIONS = 3 

HYDRAULIC CONDUCTIVITY: [PT/SEC) - 1.471541E-05 
IFT/DAY) - 1.271411 

THE NUMBER OF WELLS IN THIS RECORD IS 2 



I~*t**t*******t*****fttt*t*******t****t*****************t*t******** 

DETERMINATION OF AQUIFER PROPERTIES BASED ON ANALYSIS OF 
SPECIFIC CAPACITY TESTS 

****tt******t*********t******t*************************+**t******  

Copied from: Bradbury, K. R. and Rothschild, E. R., 1985. A computerized 
technique for estimating the hydraulic conductivity of aquifers from epecific 
capacity data, Ground Water, 23(2), pp. 240-246. 

WELL NUMBER NBCEGDE030 

WsLL DIAMETER (IN) - 4.68 
STATIC WATER LEVEL (FT) - 4.78 
DEPTH TO WATER DURING TEST (FT) - 
THB LENGTH OF THB TEST (HR) - 
PUMPING RATE (GPM) - .499 
THICKNBSS OF AQUIFER (FT) - 
OPEN INTERVAL (FT) - 7 
STOILAGE COEPPICIENT = .I05 
WELL-LOSS COKPPICIENT - 2 

SPECIFIC CAPACITY (GPM/FT) = .7447794 

TRANSMISSIVI'IY: (FT*FT/SEC) - 6.4310713-04 
(FP*FT/DAY) - 55.56446 
(GAL/DAY/PT) = 415.6499 

USING A STORAGE COEFFICIBNT - .I05 
NUMBER OF ITERATIONS - 5 

HYDRAULIC CONDUCTIVITY: (PT/SEC) - 9.18724SE-05 
(PT/DAY) - 7.93778 
(GAG/DAY/FT*EW) = 52.73479 

WELL NUMBER NBCEGDE030 

~ WELL DUIMeTER (IN) - 4.68 
STATIC WATgR LEVEL (FT) - 4.78 

; 0 
DEPTH TO WATER DURING TEST (FT) = 
THE LENGTH OF THE TEST (HR) - 
PUMPXN~ RATE (GPM) - .499 
THICKNESS OF AQUIFER (FT) = 
OPEN INTERVAL (FT) - 7 

I 
STORAGE COEFPICIBNT - . 2  
WELL-LOSS COEFFICIBNT = 2 

SPECIPIC CAPACITY (GPM/FTl - .7447794 

TRANSMISSIVITY: (FT+FT/SEC) - 5.332802E-04 
(m*FT/DAYl = 46.07541 
(GAL/DAY/FT) = 344.6671 

USING A STORAGE COEFPICIENT = .2 
NUMBER OF ITERATIONS - 6 

HYDRAULIC CONDUCTIVITY: (FT/SEC)  - 7.618289E-05 
[FT/DAY) = 6.582201 
lOAL/DAY/F'I'*FT) = 43.72898 

THE NUMBER OF WELLS IN THIS RECORD IS 2 
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DETERMINATION OF AQUIFER PROPERTIES BASED ON ANALYSIS OF 

SPECIFIC CAPACITY TESTS 
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Copied from: Bradbury, K .  R. and Rothschild, E. R., 1985. A computerized 
technique for estimating the hydraulic conductivity of aquifers from specific 
capacity data, Ground Water, 23{2), pp. 240-246. 

WELL NUMBER NBCEGDE30D 

WELL DIAMETER (IN) - 2 
STATIC WATER LEVEL (FT) - 5.1 
DEPTH TO WATER DURING TEST (FT) - 
THE LENGTH OF THB TEST (HRI - 
PUMPING RATE (OW) - -45 
THICKNESS OF AQUIFER (FT) - 
OPEN INTERVAL {FTI - 4 . 6  
STORAGE COEFFICIENT - .lo5 
WELL-LOSS COEFFICIENT - 2 

SPECIPIC CAPACITY (GPM/PT) - .I282052 

TRANSMISSIVITY: IFT*FT/SEC) - 1.3646833-04 
(FT*E'T/DAY) - 11.79085 
(GAL/DAY/E'T) - 88.20142 

USING A STORAGE COEFFICIENT - .I05 
NUMBER OF ITERATIONS - 4 

HYDRAULIC CONDUCTNITY: (FT/SBC) = 2.9666993-05 
(FT/DAY) - 2.563228 
(GAL/DAY/FT*PT) - 17.02885 

WELL NUMBER NRCEGDE30D 

WELL DIAMETER (IN) - 2 
STATIC WiTER LEVEL (FT) 1 5.1 
DEPTH TO WATER DURING TEST (FT) - 8.609999 
THE LENGTH OF THE TEST (HR) - ,267 
PUMPING RATE (GPM) - .45 
THICKNESS OF AQUIFER (FT) - 4.6 
OPEN INTERVAL (FT) - 4.6 
STORAOB COEFFICIENT - .01 
WELL-LOSS COEFFICIENT - 2 

SPECIPIC CAPACITY (OPM/FT) - .1202052 

TRANSMISSIVITY: (Fl"FT/SEC) - 1.983481E-04 
(FT*FT/DAY) = 17.13727 
IGAL/DAY/FT) * 128.1954 

USING A STORAGE COEFFICIENT - .O1 
NUMBER OF ITERATIONS - 4 

HYDRAULIC CONDUCTIVITY: (FT/SEC) - 4.311914E-05 
(FT/DAY) - 3.725494 
[GAL/DAY/PT+FT) - 24.75039 

TEE NUMBER OF WELLS IN THIS RBCORD IS 2 



t (min] 

------ -- 

I 0-' 
o Recovery data 

Hydraulic conductivity [ftlmin]; 1.82 x lo4 

Hydraulic conductivity [Wday]: 0.262 

L=l0.6ft  
b = 10.6ft 
0 = 10.6 ft (full penemon) 
Reff = 0.195 ft 



Static water level: 4.1000 ft below datum 

Pumping test duration Water level Drawdown 

APPENDIX F, Page 2 

Project: ZONE E-NAVBASE CHARLESTON/ 

EnSafelAHen B Hoshall 
935 Houston NorEhcutt Blvd. Suite 113 
Mt Pleasant SC 29464 

(BD3)88koo29 

[rnin] F I  [Rl 
1 0.0000 11.6000 
2 0.1600 11.5000 7.4000 
3 0.2500 11.4600 7.3600 

sluglbail test analysis 
BOUWER-RICE'S method 

I 
Evaluated by: TKK Date: 25 06 1997 

Slug Test No. SPECIFIC CAPACITY 

N BCE-065-008 

Test conducted on: 04.1 1.1 997 

Recovery data 

i 



Hydraulic conductivity [Wday]: 3.97 

EnSafeIAHen & Hoshall 
935 Houston Northcutt Blvd. Suite 1 1  3 
Mt, Pleasant. SC 29464 

(sO3)-8840029 

L = 7.6 ft 
b=7.6ft 
D = 7.6 ft (full penetration) 
Reff = 0.195 ft 

sluglbail test analysis 
BOUWER-RICE'S method 

APPENDIX F, Page 1 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK 

~ 

Slug Test No. SPECIFIC CAPACITY 

NBCE-570004 

Test conducted on: 04.2 1 .I 996 

t [min] 

0 2 4 6 8 I D  12 14 16 18 20 
10'': 

-- 

--- --------------- --- 
-----.- ---- ----- - - - -. - - - 

- - - - - A - - - 
- - - - . - - - - - - - 

----- - 
- - - - - - - - -. - - - - - - 
- - - - - - - - - - - 
- - - - - + - - -. - - - - - - - 
- - - - - - - - 

1 o - ~  
o Recovery Data 

Hydraulic conducbvity [Wmin]: 2.76 x lu3 



. 
APPENDIX F, Page 2 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK Date: 25.06.1997 

EnSafelAHen & Hoshall 
935 Houston Northcutt Blvd. Suite 11 3 
Mt Pleasant, SC 29464 

(803)884-0029 

sluglbail test analysis 
BOUWER-RICE'S method 

Slug Test No. SPECIFIC CAPACITY 

N B C E - 5 7 W  

Test conducted on: 04.1 1.1 996 

Recovery Data 

1 
1 
[ 

1 

1 

Drawdown 

PI 
0.5800 
0.4500 
0.2800 
0.2400 
0.2200 
0.1800 
0.1600 
0.1400 
0.1300 
o.liao 
0.0900 
0.0600 
0.0300 
0.01 00 

1 

Water level 

D l  
10.2400 
10.tlW 
9.9400 
9.9000 
9.8800 
9.8400 
9.8200 
9.8000 
9.7900 
9.noo 
9.7500 
9.7200 
9.6900 
9.6700 

Static 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

water level: 9.6600 fI blow datum 

Pumping test duration 

[rnin] 
0.0000 
0.2500 
0.5000 
0.7500 -- 
1.0000 
1.2500 
1.5000 
1.7500 
2.0000 
2.5000 
3.0000 
4.0000 
6.0000 

10.0000 



Hydraulic conductiwty [Wday]: 2.54 

7 

L = 5.0 ft 
b = 5.0 ft 
D = 5.0 R (full penetration) 
Reff = 0.195 ft 

APPEND1.K F, Page 1 

Project: ZONE E-NAVBASE CHARLESTON 

f valuated by: TKK 

EnSafeIAllen 8 Hoshall 
935 Houston Northcutt Blvd. Suite 11 3 
Mt. Pleasant, SC 29464 

(803)WM129 

sluglbail test analysis 
BOUWER-RICE'S method 

Slug Test No. SPECIFIC CAPACITY 

NBCE-GDE-026 

Teat conducted on: 02.1 1.1996 

t [min] 
0 2 4 6 8 10 12 14 16 18 20 

100" ------.----------; 

I 

I 

------ 

10-2 
o Recovery Data 

Hydraulic conductivity [Wmin]: 1.76 x 1 o * ~  

------_----- _ _ _ _ _  



EnSafelAllen & Hoshall sluglba~l test analysls 
935 Houston Northcutt Blvd Sute 1 13 SOUWER-RICE'S method 
Mt Pleasant SC 29464 

(803)-8@4-M)29 

APPENDIA F, Page 2 

Project ZONE E-NAVBASE CHARLESTON I I 
Evaluated by TKK Date 25 06 1997 

Slug Test No SPECIFIC CAPACITY 

NBCE-GDE-026 

Test conducted on 02 11 1996 
I 

Recovery Data 

Stahc water level 5 5400 fl below datum 

Pumplng test duratton Water level Drawdown i 
Imlnl [fil Ifil 

i 
1 00000 7 7300 2 1900 
2 0 5000 7 2500 f .7100 
3 1,0000 1 70800 I 5400 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

--- 

I 

1 

1 
1 
1 

1 4100 
1 2800 
11600 
1 0300 

1 09600 1 09200 

1 08400 1 07800 
0.7000 
0.6400 
05600 
04000 

1 03400 
0 1B00 

15000 
20000 
25000 
30000 
35000 
40000 
45000 
5.0000 
60(300 

70000 
80000 

11 0000 
14 0000 
200000 

6 9500 
- 

6 8200 
6 7000 

1 6 5700 
1 65000 
1 64600 

63800 
63200 
6 2400 
6 1800 
6 1000 
59400 
58800 
5 7200 



Hydraulic conductivity [PUday]: 11.1 

L = 8.4 ft 
b = 8.4 ft 
D = 8.4 ft 
Reff = 0.195 ft 

EnSafelAlten & Hoshall 
935 Houston Northcutt Blvd. Suite 11 3 
Mt. Pieasant, SC 29464 

(803)8840029 

slug/bail test analysis 
BOUWER-RICE'S method 

APPENDIX F, Page 1 

Project; ZONE E-NAVBASE CHARLESTON, 
I 

Evaluated by: TKK 

Slug Test No. SPECIFIC CAPACITY 

NBCE-GDE-027 

Date: 25.06.1 997 ' 

Test conducted on: 03.1 1.96 
I 

t [sl 
0 30 60 90 120 150 180 21 0 240 270 300 

100 1 ----- ---------------------- c - ----- ---- 
---mu- ~ A+--------.------ - --- -- I 

- - - - - - - - - - - ! 

- - - - - - - - - - - - 
- - - - - - - - - - 

---- 

- - - - - - - - - 
- - - - - - - - - - a 
----- 

0 

o Recovery Data 

Hydraulic wnductrvity [Ws]: 1.28 x 1 o4 



NE E-NAVBASE CHA 
Mi Pleasant. SC 29464 

1 
- 



Hydraulic conductiwty [Wday]: 13.7 

EnSafelAllen & Hoshall 
935 Houston Northcutt Blvd. Suite 1 13 
Mt. Pleasant. SC 29464 

(803)884-0029 

L = 6.5 
b = 6.5 
D = 6.5 (full penetration) 
Reff=0.195fi 

sluglbail test analysis 
BOUWER-RICE'S method 

APPENDIX F, Page 1 

Project: Z13NE E-NAVBASE CHARLESTON 

Evaluated by: TKK 

i 

Slug Test No. SPECIFIC CAPACITY 

NBCE-GDE-028 

- - - - - + - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - 

- - - - - - - - - - - - - 

o Recowry Data 

Hydraulic conductivrty [Ws]: 1.58 x l o4  

Test conducted on: 03.1 1.96 

t is1 
0 30 60 90 120 150 180 21 0 240 270 300 

100: -- ----- 
- - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - 

---- ------ -b ----- 
- ---- ----- ----- - d 

---- ------ * ------ 

- - - -- - - - - - - - - - - - - - 



I Mt. Pleasant, SC 29464 1 a I 

I APPENDIX F, Page 2 

Proiect: ZONE E-NAVBASE CHARLESTON 

EnSafelAllen & Hoshall 
935 Houston Northcutt Blvd. Suite 11 3 

(80318840029 

I 

Static water level: 7.4600 ft below datum 

sluglbail test analysis 
BOUWER-RICE'S method 

Evaluated by: TKK Date: 25.06.1 997 

NBCE-GDE-028 Recovery Data 

Slug Test No. SPECIFIC CAPACITY 

Pumping test duration 

Test conducted on: 03.1 1.96 

I Water level Drawdown 



MI. Pleasant, SC 29464 

o Recovery Data 

Hydraulic conductivity [ftlmin]: 5.95 x I o 3  

Hydraulic conductivity [Wday]: 8.57 

L = 8.4 ft 
b = 8.4 ft 
D = 8.4 ft (full penetration) 
Reff = 0.195 ft 
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Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK Date: 25.06.t997 

EnSafelAllen 8 Hoshall 
935 Houston Northcutt Blvd. Suite 113 
Mt Pleasant. SC 29464 
(803)584-0029 

i 

sluglbail test analysis 
BOUWER-RICE'S method 

I 

Slug Test No. SPECIFIC CAPACITY Test conducted on: 02.1 I. 1996 

NBCE-GDE-029 Recovery Data 

1 

-- 

- 

Static water level: 4.6800 ft below datum 

Dnwdown 

[ftl 
1.1800 
o.noo 
0.5200 
0.4000 
0.3200 
0.2800 
0.2600 
0.2200 

Water level 

[ftl 
5.6600 
5.4500 
5.2000 
5.0800 
5.0000 
4.9600 
4.9400 
4.9000 

1 
2 
3 
4 
5 
6 
7 
0 

Pumping test duration 

[min] 
O.MX30 
0.2500 
0.5000 
0.7500 
1 .m 
1.2500 
1.5000 
2.0000 

9 
10 
11 
12 
13 

- 

2.5000 
3.0000 
4.0000 
6.0000 
&a000 

4.8600 
4.8400 

0.1m 
0.1600 

4.8000 
4.7500 

1 4.7MO 

1 

0.1200 
0.0700 
0.0400 

--- 



EnSafeIAllen & Hoshall sluglbail test analysis APPENDIX F, Page 1 
935 Houston Northcutt Blvd. Suite 113 BOUWER-RICE'S method 

Project: ZONE E-NAVBASE CHARLESTON 
Mt. Pleasant. SC 29464 

(8033-8840029 Evaluated by: TKK 

Slug Test No. SPECIFIC CAPACITY Test conducted on: 03.1 1.1996 

NBCE-GDE-29D 

t [min] 
0 2 4 6 8 10 12 14 16 18 20 

- - + - - + - - 

------ L ----- ---------------- 

I 

.- 

o Recovery Data 

Hydraulic conductivity [Wmin]: 3.88 x lo4 

Hydraulic conducbvrty [ftlday]: 0.560 

L = 6.5 ft 
b = 6.5 ft 
D = 6.5 ft (full penetntion) 
r = 0.083 ft 



Mt Pleasant. SC 29464 

18 5.0000 6.0000 1.4800 
19 6.0000 5.6400 l.12CX2 1 
20 8.0000 5.2000 0.6800 
21 10.0000 4.9800 0.4600 
22 12.0000 4.8300 0.3100 

-- 



EnSafelAllen 8 Hoshall sluglbail test analys~s APPENDIX F, Page 1 

935 Houston Northcut! Blvd. Suite 11 3 BOUWER-RICE'S method 
Project: ZONE E-NAVBASE CHARL 

MI. Pleasant. SC 24464 

(803)8840029 Evaluated by: TKK Date: 25.06.1 

Slug Test No. SPECIFIC CAPACITY Test conducted on: 04.1 1.1996 

1 o - ~  
o Recovery Data 

Hydraulic conductivity [ft/s]: 3.70 x lU5 

Hydraulic conductivity [ftlday]: 3.20 

L = 7.0 ft 
b = 7.0 ft 
D = 7.0 ft (full penetration) 
Reff=O.l%ft  



, 
APPENDIX F, Page 2 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK Date: 25.06.1997 

EnSafelAllen & Hoshall 
935 Houston Northcutt Blvd. Suite 11 3 
Mt. Pleasant. SC 29464 

(803)8&10029 

sluglban test analys~s 
BOUWER-RICE'S method 

Slug Test No. SPECIFIC CAPACITY - 
NBCE-GDE-030 

Test conducted on: 04.1 1 .I996 

Recovery Data 

Drawdown 

Ifil 
0.6700 
0.4400 
0.3200 
0. 2200 

1 0.1500 
0.1 200 
0.0600 
0.0600 
0.0300 
0.0200 

1 0.0100 
1 0.0000 
1 0.0000 

I 

I 

1 
I 

- 

Water level 

[fil 
5.4500 
5.2200 
5.1000 
5.0000 
4.9300 
4.9000 
4.8600 1 
4.8400 
4.8100 
4.8000 
4.7900 

1 4.7800 
1 4.7800 

Static water level: 4.7800 ft below datum 

I 

1 
2 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

I 

Pumping test duration 

[sl 
0.0000 
9.9600 

15.0000 
30.0000 
45.0000 
60.0000 
75.0000 
90.0000 

105.0000 
120.0000 
150.0000 
180.0000 
240.0000 



Hydraulic conductivity [Wday]: 1.25 

L = 4.6 ft 
b = 4.6 ft 
D = 4.6 ft (full penetration) 
r = 0.083 ft 

I 

---- - 

---- 
- - - - - - - - - - - A + - - - - - - ---- 

0 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - -- - - - - - 

o Recovery Data 

Hydraulic conductivity [Wmin]: 8.67 x lod 

EnSafelAllen i3 Hoshall 
935 Houston Northcutt Blvd. Suite 113 
Mt. Pleasant. SC 29464 

(803)-8860029 

sluglbail test analysis 
BOUWER-RICE'S method 
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Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK 

Slug Test No. SPECIFIC CAPACITY 

NBCE-GDEJOD 

Date: 25.06.1 997 

Test conducted on: 04.1 1.1 996 

t [rnin] 
0 2 4 6 8 10 12 14 16 18 20 

-- --- -- -- -- ---- - - -- ----- -- -- 
- - - - - - - - - - - - - - - - - - - - - - - - 

---- 



e 

l 

EnSafelAllen 8 Hoshall 
935 Houston Northcutt Blvd. Suite 11 3 
Mt Pleasant. SC 29464 

( 8 0 3 ~ ~ 9  

sluglbail test analysis 
BOUWER-RICE'S method 

APPENDIX F, Page 2 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK Date: 25.06.1997 

- 

Slug Test No. SPECIFIC CAPACITY 

NBCE-GDEJOD 

Test conducted on: 04.1 1.1996 

Recovery Data 

Static 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

water level: 5.1000 t3 below dahm 

Pumping test duration 

[min] 
0.0000 
0.1600 
0.2500 
0.5000 
0.7500 
1.0000 
1.2500 
1.5000 
1.7500 
2.0000 
2.5000 

--, 

3.0000 - 
4.0000 
6.0000 
8.0000 

10.0000 

Water level 

[ftl 
8.6100 
8.3000 
8.1200 
7.7500 
7.4500 
7.1400 
6.9000 
6.7200 
6.5230 
6.3900 
6.1500 
5.9800 

--- 5.7300 
5.5100 
5.4500 
5.3600 

Drawdown 

[ftl 
3.5100 
3.2000 
3.0200 
2.6500 
2.3500 
2.0400 
1.8000 
1 .a00 
1.4200 
1.2900 
1 .om 
0.8800 - 
0.6300 
0.4100 
0.3500 
0.2600 

- 

- 
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Appendix G: Tidal Influence Study 

G .  1 CONTINUOUS WATER LEVEL MONITORING 

As mentioned in Section 2.3.7.3, water levels were recorded continuously to collect real-time 

groundwater elevation data during a month-long period (November 1 through December 2, 1996) 

for determining the impact of tidal forces in the Cooper River upon the hydrogeologic system. 

Because continuous water level measurements were collected at 15-minute intervals, a very 

thorough investigation into tidal response can be conducted; however, because of the large amount 

of data generated, only a fraction of well locations may be feasibly monitored as compared to the 

scale of a zonewide synoptic groundwater level event. Continuous monitoring was hoped to 

provide some insight as to the integrity of the quay wall and other anthropogenic influences within 

the highly industrialized Zone E. 

Surface water elevation in the Cooper River and atmospheric barometric pressure were recorded 

coincidentally from a former gauging station near AOC 605lSWMU 18 (NBCE00004E in 

Figure 2-2) using a HermitTM 2000 data logger (InSitu Inc). Figure G-1 is a plot of river elevation 

and barometric pressure versus time. Figures G-2 through G-16 depict groundwater elevation 

and temperature during the study period at each well location (refer to Table 2.13 and Figure 2-1 1 

in Section 2.3.7 for monitoring well locations and associated time periods). Figure G-17 presents 

the precipitation recorded during the study period from the USGS weather station at 

NBCCGDC003 in Zone C. 

G. 1.1 Barometric Pressure 

Barometric pressure fluctuated between a low of 14.608 psi on November 8 and a high of 

15.056 psi November 19, 1996 (Figure G-1). The letters in this figure coincide with the major 

pressure highs and lows during the study period (note inverted pressure scale). While the pressure 

appears to oscillate greatly, changes remained under 0.45 psi throughout the entire period. 
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Appendix G: Tidal Influence Study 

Since aquifers are elastic bodies, barometric pressure changes induce hydrostatic pressure changes 

that act upon the top of a confined aquifer. Water levels in a well installed within a confined 

aquifer will reflect the hydrostatic pressure, which is a function of not only the atmospheric 

pressure but also the weight of the water column above the confining unit. When atmospheric 

pressure increases, the water column is depressed, yielding lower water levels. Decreasing 

atmospheric pressure results in rising water levels. Unconfined aquifers are less likely to be 

influenced since the pressure differential is applied to the water table which is transmitted directly 

to a shallow monitoring well, although entrapped air below the water table may provide some 

means of minor pressure fluctuations (Todd, 1980). Shallow and deep well responses were 

compared to barometric pressure changes to verify these relationships that might mask true tidal 

influences. 

a Shallow Wells 

Comparison of groundwater elevation in the four shallow wells versus barometric pressure is 

shown in Figures G-18 through G-21. Locations GDEOOS, GDE023, and GDE025 show that the 

daily tidal cycle undulates between highs and lows throughout the study period, which is best seen 

as the subtle wave form superimposed on the daily oscillations at GDEOOS (Figure G-18). At 

GDEOOS, lows and highs in pressure seem to roughly correlate to lows and highs in groundwater 

elevation until the period of November 16 through November 25, 1996 (Julian dates 35385-35394) 

when groundwater elevations rise to the highest elevations recorded although the pressure at "El1 

is only 0.004 psi less than that at "C." After November 25, 1996 (JD 35394), groundwater 

elevations remain depressed despite further increases and decreases in barometric pressure. The 

same may be said about well 530002, where pressure and elevation appear to correlate during the 

first 10 days of monitoring; however, beginning November 27, 1996 (JD 35396), groundwater 

elevations fall while pressure rises (Figure G-21). The sharp and anomalous rise in elevation 

about December 1, 1996, is thought to be related to a recharge event and is discussed later in this 

appendix. 
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Appendir G: Tidal Influence Study 

Ascertaining any relationship between pressure and elevation at locations GDE023 and GDE025 

is difficult since the tidal amplitudes are so great (Figures G-19 and G-20, respectively). A 

possible correlation may be evident from November 1 to 16, 1996, but is unclear after that. 

Instead, the undulations in the daily tidal cycles appear to more closely reflect the similar 

undulations seen in the river elevation data, which was thought to be largely governed by lunar 

cycles. 

Deep Wells 

The deep wells studied were divided into two groups: one that showed significant and measurable 

tidal fluctuations and the other that showed negligible tidal responses. If tidal forces were as 

strong as those seen at GDE023 and GDE025, then it was speculated that barometric pressure 

effects would be dampened and less decipherable, making correlation between pressure and 

groundwater elevation impractical. At locations not as tidally dominated, barometric pressure 

might have a stronger influence. 

6.1.2 Tidally Influenced Locations 

The hydraulic conditions at the deep well locations monitored in this study are mixed, largely due 

to the heterogeneity in the subsurface and limited areal extent of the aquitards. Semi-confined to 

confined conditions are thought to exist at all deep well locations except 53002D, 17202D, and 

55902D, at which the aquifers are likely unconfined to semi-confined. Therefore, barometric 

pressure influences would vary depending upon the hydraulic characteristics at each location. 

Comparison of groundwater elevation in deep wells with barometric pressure are shown in 

Figures G-22 through G-32 (note varying time scales). Superimposed undulations on the daily 

tidal cycles are seen clearly in GDEOSD, GDE25D, GDE22D, GDE23D, 17202D, 56601D, and 

GDE24D. These undulations might reflect pressure changes or the lunar cycle, which was 

a presumed to be the cause of similar undulations of the daily tidal cycle in the Cooper River. 
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When comparing these gentle undulations to atmospheric pressure changes, highs and lows in each 

dataset roughly correlate; however, the maxima of the peaks and the minima of the troughs in the 

groundwater elevation undulations precede the maxima of the peaks and the minima of the troughs 

in the pressure data. This suggests that a cumulative effect of magnitude and duration of a 

pressure high or low may be more influential on groundwater elevation. 

Boring log and geologic cross-section data show that the aquifer monitored by GDEOSD is closest 

to a confined aquifer of all tidal study locations. As a result, barometric pressure fluctuations 

would have the greatest impact on groundwater elevation at GDEOSD (Figure G-22). However, 

its response does not vary significantly from other deep locations. Similar lows in pressure do not 

elicit similar highs in groundwater elevation. For example, the lows in pressure labeled "C," "E," 

and "I" are very close - "C" and "E" differ by 0.004 psi and "E" and "I" differ by 0.041 psi. The 

a corresponding groundwater elevation highs related to "C" and "El' differ by 0.143 feet, while those 

related to "E" and "I" differ by 0.429 feet. Groundwater elevations corresponding to high-pressure 

period "D" are virtually the equal to those related to a less distinct high pressure period "F." It is 

suspected that the maxima and minima of pressure highs and lows do not influence the 

groundwater system at this scale, but as was evident in the shallow wells, the cumulative effect 

of the magnitude and duration of a pressure change may have a minimal influence on groundwater 

elevation. 

BE at GDEOSD was calculated to substantiate the limited barometric pressure influence on 

groundwater elevation (Figure G-33). Using the method of Dawson and Istok (1991), a BE of 

11 % was estimated, a nominal value considering the typical range of 20% to 70% reported by 

Todd (1980). 
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G. 1.3 Non-Tidally Influenced Locations 

Since locations 55102D, 02301D, 55902D, and 53002D exhibited nominal or negligible tidal 

responses, barometric pressure changes might be more influential on groundwater elevations at 

these sites (Figures G29-G32). No pressure-elevation correlation is evident at 53002D and 

02301D. At 55102D the two significant increases in groundwater elevation on November 6 and 

November 12, 1996 do not correspond to coincident decreases in pressure (Figure G-29). 

However, the pressure lows labeled "A" and "C" are approximately 5.5 days apart; the elevation 

increases are approximately 6.5 days apart, suggesting that there may be some dampening lag time 

associated with barometric pressure response at this location. This is not unreasonable considering 

that the aquitard here is approximately 12 feet thick and may dampen the barometric pressure 

throughout its thickness. At 55902D, barometric pressure and groundwater elevation correlate 

closely (Figure G-31). Barometric efficiency was estimated at 80% at this location, as shown in 

a Figure G-34 (Dawson and Istok, 1991). Eight feet of Qsp and Qmp at this location may provide 

locally confining conditions that account for greater BE at 55902D. 

This study assumes that barometric pressure changes have little impact on groundwater elevations 

at those locations with significant and measurable tidal oscillations. Instead, the undulations of 

the daily tidal cycles likely reflect similar undulations in the Cooper River that are thought to be 

related to lunar cycles. At locations with negligible to no tidal influence, barometric pressure 

influences may be greater but their magnitude is governed by local geologic and hydrogeologic 

conditions, 

6.2 TIDAL ANALYTICAL MODEL 

A simple tidal analytical model was used to estimate the effect tidal fluctuations in the 

Cooper River had on each well location during the monitoring period. The model is based upon 

one-dimensional flow in a confined aquifer following the differential equation governing 
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a2h - s ah - 
dx2 T d r  

groundwater flow, where h is the net rise and fall of the piezometric surface with reference to tidal 

surface water, x is the distance fkom tidal source, S is the coefficient of aquifer storage, and T is 

the transrnissivity (Todd, 1980). Setting the amplitude equal to h, the boundary conditions to h 

= hosinot at x = 0 and h = 0 at x = rn, where o = 27~/b, the solution to the above equation is 

The variable t, is the tidal period in days (measured at 0.51 days during study period). This 

complex expression reduces to 

for a tidal amplitude, k, of groundwater fluctuations at a distance of x from the tidal source, (i.e., 

shoreline or quay wall). Todd (1980) notes that this equation also applies to unconfined aquifers 

as long as the tidal range fluctuations are small in relation to the saturated thickness. This is 

assumed to be the case at NAVBASE since the greatest tidal fluctuation was estimated at 2,5 feet 

at GDE023, approximately 20% of its saturated thickness. 

Equation 3 was used to calculate the predicted amplitude at each of the 15 well locations which 

could be compared to the observed amplitudes. These results will be highly dependent upon the 

S and T estimates used. However, this analytical model cannot account for any anthropogenic 

influences that may affect the natural groundwater flow system. Based on the degree of 
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overprediction or underprediction of observed amplitudes by the model-predicted amplitudes, it 

is possible to speculate on the role of these man-made influences. 

Well locations 02301D, 530002, 53002D, and 559021) were not evaluated since no obvious tidal 

features were evident (Figures G-7, G- 13, G- 14, and G- 15, respectively). The best explanation 

for the lack of responses at 530002, 53002D, and 55902D is that they lie at distances of 

approximately 750, 773, and 950 feet from the nearest shoreline, respectively. This is not the case 

with 02301D, which lies within 350 feet of the waterfront. The highly interbedded nature of the 

deposits within the screened interval at 02301D may have dampened the tidaI response. 

Based on the magnitude of the responses at all 15 wells, groundwater elevations appear to be 

tidally influenced at locations within 300 feet from the nearest surface water boundary. This is 

not an exact boundary since local permeable zones may exist throughout the subsurface in Zone E, 

which may allow tidal pressure waves to propagate farther inland than 300 feet. 

6.2.1 input Data 

The input data with the greatest reliability are those of hydraulic conductivity (Section 2.3.5). Of 

the 11 wells displaying tidal influences, site-specific K,, values were available at five locations 

(GDE025, GDE25D, GDE24D, 56601D, and GDE22D). A11 other locations were given 

representative values based upon the dominant lithology (Table 2.11). Estimation of aquifer 

thickness tended to err on the conservative side to yield higher transmissivity estimates. 

An aquifer storage parameter of 0.105 from the upper 10 feet of the subsurface at SWMU 70 was 

used in equation (3) since it is the only site-specific value available to date (Section 2.3.5.3). 

Aquifer storage is highly variable and entirely dependent upon lithology, and as a result, is the 

least reliable variable of those required for input. Furthermore, the extreme heterogeneity in the 
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subsurface at Zone E has created complicated flow conditions at the base of the surficial aquifer, 

implying that aquifer storage will vary as well. 

Table G. 1 shows the predicted amplitudes, b), for each well location based upon the input data. 

The observed amplitudes, b*,, were estimated by summing the difference between tidal maxima 

and minima at various intervals and dividing it in half, resulting in an average tidal amplitude. 

There was poor agreement between &, and hob, values using an S value of 0.105 with the closest 

agreement at location GDE025 (2.5 times greater). 

Table G.1 
Tidal Model Results with Aquifer Storage Equal to 0.105 

Location lith. type (a) (fttday) (ft2/day) (ft) c fti (ft) 

GDE005 (2s" 8.0 11  88 70 0 .OM3 0.098 
GDEO5D Tun 2.4 0.07 0.17 95 1.45E-79 0.135 
ODE025 Qs 20.6 4.11* 84 25 0.340 0.869 

17202D Tu" 9.8 0.07 0.69 130 1.478-55 0.208 

Notes: 
" = locations without site-specific aquifer parameters; lith-type values used from Table 2.11 
x = distance from Cooper River 
b = aquifer thickness 
* = geometric mean from two test dates. 

Water levels at well pair GDEO25125D were expected to reflect the greatest tidal fluctuations since 

they Iie closest to the river of all locations, monitor natural shoreline conditions in the absence of 

a a quay wall, and consist of permeable Qs and Qcso deposits. The model was used to solve for a 
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separate storage value for these two wells by setting &, = bob,. Storage values of 0.03 and 0.01 

were calculated for GDE025 and 25D, respectively. These lower S values were then applied to 

all the remaining wells of similar lithology (i.e., Qs, Qso, and Qcso) to improve the b, values. 

Because of the very fine-grained and silty nature of the Tu deposits, a new Tu-specific aquifer 

storage value was needed to assist in modeling these deposits. Of the three locations monitoring 

Tu deposits, GDEOSD was chosen for estimating the new S value since this location lies the 

closest to the waterfront and should theoretically be subject to the greatest tidal Influence. Setting 

b, = bob) and solving for S resulted in a value of 0.000027, nearly 370 times smaller than the 

0.01 used for the deep wells in the permeable Qs, Qso, and Qcso deposits. This value, however, 

compares favorably to the la5 value reported for fine-grained deposits in confined aquifers 

(Driscoll, 1986). The new aquifer storage value was applied to the two remaining Tu locations, 

1720213 and 56601D. 

Table G.2 shows the improved agreement between the b, and b(ob, values using the new 

lithologic-specific storage values. 

Overprediction of tidal amplitudes ranged between 5% at GDEOOS to 70% at 56601D. 

Underprediction of tidal amplitudes varied from 5 % at GDE23D to 51 % at GDE023. The one 

anomaly was the negligible b, value at GDE22D, which is 770 times smaller than its hob,. 

Table 6 .2  
Tidal Model Results with Adjusted Aquifer Storage 

lith. b K, T X hhb h ( o b \  

Location type (ft) (ftlday (fftday) (ft) (ft)' ' % diff 

GDHM5 Qsn 8.0 11 88 70 0.103 0.098 0,05 
GDEOSD Tu" 2.4 0.07 0.17 95 0.135 0.135 CAL 
GDEfnS Qs 20.6 4.11* 84 25 0.869 0.869 CAL 
GDE25D QstQcso 15.3 2.11 32 45 0.327 0.326 CAL 
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Table 6 . 2  
Tidal Model Results with Adjusted Aquifer Storage 

lith. b K, T X ho,d  OM -.--, 
Location type (ft) (ft/day (ffiday) (ft) (@' (ft) % diff 

GDEXD Qcso/Qso 25.0 2.93 76 55 0.530 0.770 -0.31 

GDE23D Qs" 12.5 11 138 60 0.666 0.700 -0.05 

GDW23 FstFc" 11.3 120 1356 60 1.23 2,50 -0.51 

GDE22D Qs 10.5 7.43 78 300 4.67E-04 0.360 77,100 

55102D Qs" 12.3 11 135 140 0.121 0,050 0.59 

Notes: 
= locations without site-specific aquifer parameters; lith-type values used from 

Table 2.11 
x = distance from Cooper River 
b = aquifer thickness 
* = geometric mean from two test dates 
CAL = calibration of S value required setting ho@, = &&,. 

Clearly, the model fails in regard to location GDE22D. The best possible explanation is that the 

T and S input data do not adequately reflect the hydrogeologic conditions there. Its boring log 

shows that medium- to coarse-grained Qs deposits dominate the screened interval, suggesting a 

highly permeable zone. Increasing the hydraulic conductivity from its site-specific value of 

7.4 fedday to the Qs-specific value of 11 feetlday resulted in four-fold increase in b, from 

0.0005 to 0.002 feet, which is still 166 times smaller than bob,. Using S=0.01, the JS,, value 

required to fulfill the observed tidal amplitude is 143 feetfday, which is closer in magnitude to 

those measured in gravelly fill at NAVBASE. Keeping the site-specific I$ value of 7.4 feetlday 

constant resulted in an aquifer storage of 0.0005 needed to satisfy b, = hob) Although this 

value is 20 times lower than the 0.01 value used, it falls well within the range of S values for 

confined aquifers (Todd, 1980). 

Anthropogenic sources are thought to account for the 50% and 3 1 % disparities between and 

&,, values at GDE023 and GDE24D, respectively. Cross section A-A' (Figure 2-4A) shows Fs 
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and Fc deposits within the screened interval at GDE023. Since highly transmissive Fs deposits 

would govern the tidal response in the well, the Fs IG, value of 120 feetfday was applied 

(Table 2.11). Well GDE023 lies only 62 feet from the nearest quay wall to the south. Since 

bob) values are the same as those measured in the Cooper River during the study period, there 

must be a direct hydraulic connection to the river for which the model cannot account, most likely 

related to utilities. A 30-inch storm sewer line runs SW-NE along Pier C to an Outfall 25 at the 

river and passes within approximately 20 feet of GDE023 (SEC Donohoue, 1983). Invert 

elevations vary from 0.0 ft msl to 4 . 2  ft rnsl along the segment of pipe closest to GDE023, which 

place the storm sewer at or below the water table during the study period. Well GDE24D is too 

deep for utilities to influence. However, since the quay wall begins near GDE24D, the increased 

tidal amplitudes observed may be the result of the lack of continuity in the quay wall. 

The model was most successful at locations 55102D, 56601D, and 17202D where predicted 

amplitudes were greater than observed amplitudes, suggesting that no anthropogenic sources 

influence the responses at these locations. The low tidal signature measured at 55102D of 

0.05 feet was unexpected given its proximity to the quay wall to the north (-140 feet) and the 

permeable Qs deposits within its screened interval. Improving model accuracy requires fine- 

tuning the S and K, estimates. The S value predicted when equating b, and %,, is 0.017, 58 % 

higher than that applied. Most likely, the I<, value of 11 feetiday is too high for this location since 

a 5-foot thick Qc deposit lies within the upper portion of the screened interval. A combination of 

these changes might better reflect hydrogeologic conditions at this location. 

Locations 17202D and 5660 1D monitor Tu deposits. The greatest deviation between b) and hob) 
at the two locations is at 56601D and probably reflects a higher aquifer storage in this vicinity 

since a site-specific K, value was available. The deviation at 17202D is only 37 % , which would 

likely be improved if a site-specific K, value were available. 
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6.2.2 Time Lag (td 
The time lag between a tidal pressure wave in the Cooper River and its response in a well may be 

calculated from the following expression: 

The variables in equation (4) are the same as those in (3). Time lags were calculated at each well 

using the new aquifer storage estimates of 0.01 and 0.03 for shallow and deep wells in Qs-like 

deposits, respectively, and 0.00027 for Tu deposits. Assessing the time lags provides another 

comparison of the analytical model to real-world observations. Table G. 3 shows the predicted lag 

times for each well location in hours and day. 

Table 6 .3  
Tidal Lag Times at each well location 

Location Lith. Type t, t,, 

GDEDOS Qs" 0.26 6.2 

GDE23D Qs" 0.11 2.6 
GDE023 Fs/FcM O+# 1.4 
GDE22D Qs 0.70 17 
55 102D @" 0.25 5.9 
17202D Tu" 0.17 4.0 

Tu 4 9 8  1.9 

Notes: 
II - - locations without site-specific aquifer parameters; lith-type 

values used from Table 2.1 1 
* = locations calibrated for more sensitive S-values; t, values 

based on ho@, = b*,. 
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The highest tidal lag time was calculated at GDE22D at 17 hours, the smallest at GDE023 at 

1.4 hours. The small lag time at GDE023 reflects the highly permeable fill material in the locale 

and the likely influence of the storm sewers in that area as discussed previously. Otherwise, time 

lags did not vary with lithology in any predictable manner. 

Given the time range of approximately six hours between high and low tides in the Cooper River, 

wells with t, values between three to six hours would be out of phase with the river. Hence, a 

trough in groundwater elevation at the well would not coincide with a surface water peak in the 

river. 

Plots comparing tidal responses in the river with well responses are presented in Figures G-35 

through G-45 for the most tidally responsive well locations. Tidal responses in groundwater are 

nearly in phase with those in the river. In fact, no matter the distance from the source, tidal 

@ response appears to be rapid, although the magnitude of tidal amplitudes varies greatly. Although 

the geologic heterogeneity is great within the subsurface, apparently the individual units behave 

collectively to permit the propagation of tidal responses inland. 

Closer inspection is required at locations with predicted 4 values greater than three to six hours 

since their tidal oscillations would be out of phase with the river. These locations are GDEOO5, 

GDEOSD, GDE25Dy GDE22Dy 55102D, and 17202D. A distinct marker peak in the river 

elevation data may be used to compare the response at each well. The most obvious feature in the 

river elevation data is the "trough" labeled "A" on Figure G-1 on November 9, 1996, one of the 

three lowest tide marks at approximately -3.2 feet msl. If the system is as dynamic as it appears, 

then water levels in wells should reflect this low in surface water elevation. 

I The trough correlating to "A" is distinct at GDE22D, but is delayed by approximately two to three 

hours (Figure G-40). This reflects the similar problem with the low value at GDE22D and 



RCRA Facility Investigation Repon for Zone E 
Naval Base Charleston 

Appendix G: Tidal Influence St* 

indicates that the input parameters do not accurately reflect the local hydrogeology. Using an 

aquifer storage value of 0.0005 that would equate the predicted and observed tidal amplitudes as 

discussed previously, the time lag improves to 3.7 hours, a much closer estimate to that observed. 

At GDE25D, trough "A" is distinct and coincident with the river elevation (Figure G-36). Thus, 

its time lag should be lower than the four hours predicted. Since this location was used to 

calibrate the S values for Qs deposits, it should mimic the observed data as closely as possible. 

The fact that the model does not accurately predict the time lag indicates its accuracy regarding 

time lag calculations is within f 2 hours for the purposes of this study. 

Groundwater elevation at GDEOOS and GDEOSD also respond to trough "A" (Figures G-37 and 

G-38, respectively). At both locations groundwater elevation responses to "Af' are nearly in-phase 

and certainly less than the six hour t, values; increasing the time scale results in graphical 

estimation of the time lag at approximately two to three hours, which is close to the * 2-hour 

error range of the predicted time lag. It is worth noting that a 30-inch s tom water sewer passes 

within 10 to 20 feet of GDEOOS and connects to Outfall 35 on Pier H. This provides another 

possibility the discrepancy in observed and predicted time lag at GDEOO5 , although the evidence 

for storm sewer interaction is not nearly as conclusive as that at GDE023. 

The observed tidal amplitude is so minimal at 55102D that it is difficult to clearly ascertain any 

correlation between the "A" trough and groundwater elevation (Figure G-39). Inspection of the 

general tidal oscillation in this well suggests that the tidal lag is very close to being in-phase with 

river tidal oscillations, not out of phase by nearly six hours as predicted by the calculation. This 

is unusual since the agreement between the predicted and observed tidal amplitudes were within 

60% as discussed previously. However, decreases in time lag result in increases in tidal 

amplitudes and vice versa. Thus, it appears that further definition of the S and & input 

parameters would improve the predicted time lags and tidal amplitudes values as a whole, although 
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each may individually vary from the observed time lag and tidal amplitudes by a greater margin. 

Doing so would be meaningless, however, since the minimal tidal influence at 55102D has no 

overall effect on groundwater movement. 

A separate marker peak is needed for location 17202D since it was only monitored during the 

second half the the study period. A high tide just before Julian date 35396 (November 27, 1996) 

and about 1 foot lower in elevation than the other high-tide peaks during that time period was 

chosen as the best marker ("B" on Figure G-44). This peak corresponds closely to groundwater 

elevation at this location. It is unclear why an even lower high tide peak ("C") does not influence 

groundwater elevation. However, groundwater elevation responses overall appear to be 

approximately one to two hours out of phase, which is still within the f 2-hour agreement decided 

as relative accuracy for the time lag calculations. 

6 . 3  TEMPERATURE PROFILES 

The groundwater level elevation and temperature profiles were presented in Figures G-2 through 

G-16 previously. Groundwater temperatures increased during the monitoring periods at: 55 102D 

(approximately -0.15 "C) ,  GDE25D (approximately -0.2"C), 02301D ( < -0.1 "C), 55902D 

( < -0.2"C), and 53002D ( < -0.1 "C). Temperatures decreases were seen in five well locations and 

tended to be much greater in magnitude than the increases: GDEOOS (approximately + 3 .O°C), 

GDE023 (approximately + 1.6"C), 530002 (approximately + 1 .O°C), GDE025 (approximately 

+ 1 .O°C), and GDE24D ( < +O. 1 "C). Stable groundwater temperatures were evident at GDEOSD, 

GDE22D, and 17202D, while location 56601D showed decreasing and then increasing 

temperatures. 

~ Temperature fluctuations were most dramatic at locations GDE023, GDE25D, GDE025, GDEOOS, 

~ and 530002. At every location except 530002, these fluctuations coincide closely with tidal 

~ amplitudes, further evidence that the system responds rapidly to tidal oscillations. Since no 
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temperature data were gathered from the Cooper River, direct correlation with river water 

temperature with groundwater temperature cannot be made; however, these data suggest that water 

temperature in the river may vary as tides rise and fall. The magnitude of temperature oscillations 

is greatest at GDE023, helping to substantiate the idea that a storm sewer may be behaving as a 

local pathway from the river (Figure G-9). At locations GDEOOS and GDE025, diurnal 

temperature gradients increase over the monitoring period, possibly reflecting diurnal temperature 

changes that are somewhat greater that time of year and affect surface water, which also affects 

groundwater in these locations close to the river (Figures G-2 and G4). The temperature 

fluctuations at 530002 look suspiciously like those in more tidally influenced locations, but clearly 

groundwater elevation does not display any tidal influence, 

6.4 VERTICAL GRADIENTS 

The continuous water level recordings at the four well pair locations allows for a continuous 

monitoring of the vertical gradient with respect to tidal oscillations (Figures G 4 6  through G-49). 

Recall from Section 2.3.4 that the sign convention in this report for vertical gradients is that 

positive gradients indicate the potential for downward flow and negative gradients indicate the 

potential for upward flow. Well pair GDEOOSl05D exhibited upward gradients during the entire 

study period which decreased in magnitude between November 11 and November 28, 1996 

(Figure G-46). An upward gradient at this location is expected since it lies within 95 feet of the 

river, a natural groundwater discharge zone. Conversely, well pair 530002102D lies further away 

from the nearest river boundary and exhibited a downward potential throughout its monitoring 

period (Figure G-49). The large increase in the gradient between December 1 and 2, 1996 

reflects the greater but coincident increase in water level at the shallow well as opposed to the 

deep. 

Well pairs GDE025125D and GDE023i23D exhibited reversals in vertical hydraulic gradient 

during the study period (Figures G-47 and G-48, respectively). Of the two well pairs, the 
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magnitudes of vertical gradients were greatest at GDE023123D. At both locations, upward 

gradients predominated in general except during many high-tide periods, which is consistent with 

the hydrogeologic role of the Cooper River as a discharge zone. These downward gradient trends 

are likely localized in extent and were more common and greater in magnitude at GDE023/23D. 

The suspected greater degree of anthropogenic alterations and extent of fill deposits at the 

GDE023/23D well pair as compared to well pair GDE025125D may account for these differences. 

6.5  RIECHARGE EVENTS 

Daily precipitation data, obtained from the USGS weather station and continuous water level 

recording station in Zone C at well NBCCGDC003 during the monitoring period, is presented as 

a bar graph in Figure G-17. Rainfall was less than 0.2 inches except for an 0.86-inch event on 

November 8, 1996 and 1.06 inch event on December 12, 1996. Since precipitation effects would 

be more evident in wells exhibiting limited or no tidal influences, locations 55102D, 02301D, 

55902D. 530002, and 53002D were only considered. Refer to Table 2.14 for the monitoring 

periods of these well locations and which precipitation event could be present during those times. 

The anomalous groundwater level increases at 12/2/96 in 530002 and 53002D coincide with the 

1.06-inch rainfall event. Since these locations show no correlation with barometric pressure 

changes, recharge is considered the only explanation for these increases. The rise in groundwater 

elevation at shallow well 530002 is greater and slightly precedes that seen at deep well 53002D, 

suggesting that groundwater recharge accounts for these anomalous increases in elevation. Since 

these locations are covered in either asphalt or concrete, its unclear how a relatively small 

recharge event of this magnitude could affect the subsurface so quickly. A 12-inch shallow storm 

sewer is within approximately 20 to 30 feet of the well pair. Invert elevations decrease from 

5.8 to 3.0 ft rnsl along this segment; the deeper section of this sewer is at or below the water table. 

Potential leaks in the sewer line would artificially recharge the shallow aquifer. The presence of 
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highly permeable Qs and Qso deposits and deeper elevations at this location makes the rapid 

propagation of this recharge in the deep well reasonable. 

Location 55902D also displays increasing groundwater elevation during the high precipitation 

event of December 1, 1996. However, given the 80% BE at 55902D, it cannot be fully 

substantiated that the rise in groundwater elevation reflects the precipitation event or decreasing 

barometric pressures during that period. 

It is unclear whether or not the anomalous increases in water levels at 55 102D at November 6 and 

12, 1996 are precipitation effects. If so, the increase at November 12 would correlate to the 

November 8 rainfall event, a lag time of about four days would seem reasonable. By this 

reasoning, the November 6 increase in water 'level would correlate to a precipitation event before 

the monitoring period. Additional data may clarify this possibility. 

If the increases in groundwater level at locations 530002 and 53002D are not influenced by storm 

water sewers, then it is clear that the recharge rate at this location is substantially greater than 

anticipated. To date, there is no site-specific recharge rate based on physical data collected at 

NAVBASE. An estimate of 1 inchtyear is being used to calibrate a USGS groundwater flow 

model and falls wthin the literature range of 0 to 4 incheslyear (Aucott, 1988). The data from 

530002 and 53002D suggest that the rate may be closer to the higher end of the 0 to 4 incheslyear 

range in this locale. More specific recharge estimate data would be required to further define 

recharge at NAVBASE. 

6 . 6  CONCLUSIONS 

The tidal influence study has provided a wealth of data regarding tidal amplitudes, lag times, 

temperamre profiles, vertical gradients, and recharge events. The following conclusioi~s can be 

made: 
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Tidal influence was generally limited to 300 feet from the waterfront. 

Tidal response in wells was primarily influenced by geologic units within the screened 

interval. 

A tidal model predicted tidal amplitudes and time lags to compare with observed responses. 

This allowed for increased definition of the aquifer input parameters in several locations 

and the speculation that anthropogenic sources were influential at others. 

Storm water sewers near GDE023 and GDEOO5 are thought to influence tidal responses 

at these locations. Rapid groundwater recharge at well pair 530002/02D is thought to have 

been enhanced by a shallow storm water sewer in that locale, The lack of continuity in the 

quay wall near GDE24D might account for the underpredictions of its tidal amplitudes. 

Tidal lag times averaged two to three hours despite geologic heterogeneity between 

locations and distances from the tidal source. 

Groundwater temperature profiles (Figures 2-1 l A  though 2-1 lD) displayed oscillations 

in groundwater temperature coinciding with tidal oscillations at several well locations, 

most notably GDE023, GDE025, GDEZSD, GDEOOS , and 530002. 

The distribution of vertical gradients in general reflected the role of the Cooper River as 

a discharge zone with upward gradients predominantly close to the river shoreline and 

downward gradients at greater distances from the waterfront. The reversal of upward to 

downward gradients at two locations were coincident with high tides in the river and are 

considered localized in nature. 
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